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THE BOOK CARRIERS OF THE 
NEW LIBRARY OF CONGRESS 
BUILDING. 

BY &. J. PRINDLE. 

The new building for the Libra- 
ry of Congress is, probably, in 
its architeéture and decoration, 
the most perfect public build- 
ing in this hemisphere. A great 
deal of machinery is necessary 
to conduct the affairs of so large 
a building, and the mechanical 
and sanitary features have been 
the objects of most careful and 
skillful attention. The lighting, 
heating, and ventilating systems 
represent the highest develop- 
ment in those directions: and, 
in designing them, as with all 
the other engineering work in 
the building, the object of the 
building has been kept constant- 
ly in view. 

The Library of Congress con- 
tains seven hundred thousand 
volumes, exclusive of dupiicates 
and pamphlets to the number of 
three hundred thousand. It is 
no small problem to provide ma- 
chinery which will bring any 
one of this great number of 
books from the necessarily large 


and distant book stacks quickly to the reading room 
of this building or to the Capitol for the use of Congress. 

For the latter purpose a book carrier runs from a 
terminal beneath the rotunda or reading room of the 
library building through a tunnel twelve hundred feet 
in length to the Capitol, where a second terminal is 
located between the Hall of Statuary and the library 
of the United States Supreme Court. 


passage erect. This book carrier was installed by Mr. 





The tunnel is 





George Miles, of Boston, Mass. 


inch cable draws two baskets or carriers constantly 
around the track. The carrier consists of a solid back 
and sides and a bottom and front formed of a series of 
parallel, U-shape fingers secured to the back and hav- 
ing no obstruction between the fingers. Strips of felt 
are secured in grooves in the fingers to protect the 
well lighted by electricity and is large enough for easy | books. The carrier is pivoted to the face of a two 
wheel truck that is secured to the cable, the wheels of 
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CAPITOL TERMINAL OF THE LIBRARY-CAPITOL CARRIER. 





the truck being in the same ver 
tical plane. 

The track consists essentially 
of two flat rails. one above the 
other, between which run the 
carrier wheels, and a rail beside 
the upper of these rails, against 
which anti-friction rollers bear 
that are journaled on the back 
plate of the carrier. The truck 
follows the inelination of the 
track, but the carrier remains 
vertical. As all machinery in 
the library is required to be as 
nearly noiseless as. possible, the 
track is supported by rods from 
rubber washers in the ceiling. 
At the terminals, the track 
passes up and down twice in the 
general form of the letter M, 
except that curves replace the 
angles. A guide whee! in each 
curve of the terininal keeps the 
cable in proper relation to the 
track. The carrier traverses a 
terminal from right to left, and 
it deposits its load on the first 
descent and takes the books for 
the return trip on the foliowing 
ascent. A series of stationary 
fingers is secured in front of a 
trough at the unloading point, 


A double track runs | and the fingers are inclined upward and baek, As the 
from one terminal to the other, and an endless half-| carrier descends, the stationary fingers of the receiving 
station project between those of the carrier, and the 
books are left by the carrier to slide into the trough. 
As the earrier ascends the next vertical section of the 
track, it passes through a series of U-shape, stationary 
fingers similar to those on the carrier; and any pack- 
age that may have been deposited in these station 
ary fingers is caught up by the carrier and taken 
(Continued on page 120.) 





ROTUNDA OF LIBRARY OF CONGRESS BUILDING. 
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EXTENSION OF OUR “souTH AMERICAN TRADE. 

Judging from the geographical standpoint, it must 
be admitted that the trade of the South American 
states belongs to the United States and should be con- 
trolled by them. As a matter of fact, however, the 
export and import trade is chiefly in the hands of Ger- 
man, English, and French houses, which supply most 
of the manufactured. products ealled for in these coun- 
tries. It must not be supposed that the relative scarcity 
of American trade is due to any superiority in the 
goods manufactured in European countries. The 
paucity of our trade is explained by the fact that 
we have comparatively very little commercial re- 
presentation in these states. It is the practice of 
other countries to maintain exhibition centers, where 
their goods are always on view, and these are superin- 
tended by expert salesmen who are thoroughly in touch 
with the wants of the community and keep their whole- 
sale houses continually informed of its needs. 

We have already drawn attention to the efforts of 
the National Association of Manufacturers of the 
United States to establish at Caracas, Venezuela, a 
depot for the exhibition of sample American goods, 
and we are glad to learn that the enterprise is now 
being established on a firm basis. 

The government of Venezuela has given material 
assistance by rescinding the duty on goods which are 





the high speed whieh would be realized in the new 


tunnel would yery quickly reconcile the New York 
citizen to the fancied inconveniences of this mode of 
travel. 
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DECEPTIVE METHODS OF PATENT ATTORNEYS. 

The general discredit which the practice of certain 
patent attorneys has cast upon the Patent Office and 
the profession, by reason of their peculiar crooked 
methods and deceptive advertisements, is greatly 
to be deplored, since ‘it is likely to create in the 
minds of many well meaning inventors a lack of 
confidence in all attorneys, however honorable a repu- 
tation they have sorne in the past. The activity, 
however, of the present Commissioner of Patents, the 
Hon. Benjamin Butterworth, in taking measures to 
raise the standard and morale of the office, and by 
examining into the methods of John Wedderburn & 
Company, charged with pursuing fraudulent methods 
in patent practice, is greatly to be commended and 
will doubtless receive the approval of all inventors. 

We believe there has never been before the Patent 
Office a case of such magnitude as that now pending 
before the Commissioner, in which is disclosed by the 
evidence, a surprising system of misrepresentation and 
equivocation designed for the deception of inventors. 

According to the evidence as brought out at the ex- 
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brought for purely exhibition purposes, though, should | amination by Assistant Commissioner Greeley, who has 
the goods be subsequently sold, the duty would, of | been assigned by the Commissioner to conduct this in- 


course, be collected. 
lines has also agreed to reduce the rates one-half on 
all goods that may be shipped for exhibition. The 
charges for exhibition space will be such as are nec- 


| 


| 
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One of the leading steamship vestigation, it appears in a large percentage of cases it 


was the custom of the firm in question to render 
favorable reports and send misleading letters to in- 
ventors of clearly unpatentable inventions. When 


essary to cover the current expenses, exhibitors being the inventor responded and the application was lodged 
charged from two to five dollars per square foot per | in the Patent Office, he was usually rewarded with a 


year. 
salesmen, 


Great care will be exercised in the selection of | silver medal. 
and the management will favor the em- | Office of a patent the inventor was advised that serious 


Upon the absolute refusal by the Patent 


ployment of men who are thoroughly conversant with | objections were raised against the granting of a 


the country, its people and its needs. 


We very | 


patent, which might be overcome if an appeal was 


heartily commend this enterprise to the attention of | taken to the Board of Examiners in Chief, and further 





American manufacturers. It is certainly the 
into this hitherto 
much neglected field. 
Seep ene 
THE PROPOSED RAPID TRANSIT TUNNEL, NEW 
YORK CITY. 


The commission of three appointed by the Appellate | to secure foreign patents. 


most | fees were asked for. 
irder. express money order: | practical way to attack the problem of opening the| in numerous cases very little or no effort was made by 
|doorway for our surplus product 


If the amount was forthcoming, 


argument, and usually the decision of the examiner 
below was affirmed, of which the inventor was seldom 
notified, but on the contrary was apprised of the 
probable remarkable value of the invention, estimated 
at various sums from $5,000 to $20,000, and was urged 
He was further requested 


Division of the Supreme Court to report upon the| to remit another sum for the purpose of advertising 


tunnel railroad proposed by the Rapid Transit Rail- | 


‘| road Commission of New York City is now engaged in 


’| taking testimony from the commissioners, the chief 


|engineer, and the property holders along the route of | 


the road. The data furnished by the engineer places 
the prospects for building the road in a better light 
than they have presented at any time since the original 
scheme was first mooted. 


| weve illustrated and described in the issue of the 
ScIENTIFIC AMERICAN SUPPLEMENT for November 21, 
1896, at the time when they were first drawn up. In 
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the interval more extensive surveys have been made, 
and the latest estimates show that the probable cost of 


the road will be even less than that originally estimated | : 


for the amended scheme. 

According to the present plan, a trifle over twenty 
miles of road will be built. This will reach from the 
Post Office to the Kingsbridge Station on the west side, 
and to Bronx Park and the Boston Road on the east 
side. Although this is about two miles longer than the 
route first proposed, known as the Broadway route, it 
involves two miles less of four-track tunnel. The esti- 
mated cost of the route which was vetoed by the Ap- 
pellate justices was about $50,000,000, whereas the esti- 
mated cost of the present proposed route beneath Elm 
Street will not be over $32,600,000. This total, how- 
ever, will be considerably reduced if the commissioners 
persist in their decision not to put up any pipe galleries 
at their own expense, and to replace the proposed en- 
ameled-brick tunnel lining with painted cement con- 
crete—a change which will probably be made. This 
would effect a saving of about two and a half million 
dollars, and would reduce the cost of the completed 
tunnel to something under $30,000,000. The preliminary 
borings which have been made through Center Street, 
Elm Street, Fourth Avenue and the district beyond, 
indicate that the work of excavation will be easier than 
was at first anticipated. 

The fact that this great and much needed pub- 
work be built for such a reasonable sum 


lie can 


|(nearly one-half less than the probable cost of the 


Broadway scheme) will remove a considerable part of 
the opposition which the scheme originally aroused. 
Next to this the greatest difficulty to be overcome is 
the prejudice which will naturally exist against any 
onderground system of transit. Regarding this, it must 
be admitted that the question is one of a choice between 
two difficulties. The public must either be content to 
submit to the overcrowding and general inconvenience 
of the present overloaded facilities or it must take the 
tunnel with its comparative darkness and other im- 
aginary discomforts, Judging from the suecess of 


underground transit as carried out on modern Jines, it 
is almost certain that the enlarged accommodation and 


the invention and having a sketch of himself written 
and published. 

Thus by an extensive system of flattery and mislead 
ing correspondence, combined with medals or prizes, 
the inventor was led into the belief that his unpatent- 


‘able invention was patentable and likely to bring to 


The present amended plans | 


him a fortune. 

Whatever may be the outcome of the proceedings in- 
stituted by the Commissioner of Patents, one excellent 
result is already manifest in the fact that fraudulent 
and crooked methods of securing patents have been in 


/a measure checked, and the aspersions cast upon repu- 











table attorneys nullified. There should be brought 
about soon a wholesome restoration of confidence be- 
tween inventors, attorneys and the administration of 
the Patent Office, which should be of lasting benefit 


to all. 
ee 


PROSPERITY. — 

The prolonged period of business depression, which 
may be said in a general way to have lasted since 1892, 
appears at last to have come to an end, and from-al- 
most every quarter and in nearly all lines of business 
we hear most encouraging reports. We think there 
will be general unanimity in finding the principal fac- 
tors of the depression of the past four years in three 
main causes—the difficulty in repealing the silver pur- 
chase act, and the consequent doubts as to the stability 
of the currency, and the two successive tariff acts, with 
the disturbance they have caused to trade and mana- 
facture. Whatever may be the merits or demerits of 
the tariff just enacted, it is a great thing for business 
that the subject is now out of the way, probably for 
three or four years, at the least, and it is extremely 
fortuitous that, just as this most vexatious matter 
ceases to cast its shadow over the business world, we 
are come upon a period of good crops and advancing 
prices for the farmer. The grain crops of the rest of 
the world are below their usual average, while our 
wheat crop is considerably above the average, and, 
with a surplus of corn from last year, we shall have 
large supplies to market at figures which have been 
steadily advancing for the past three months, and do 
not yet appear to have reached their limit. So, too. it 
is predicted that this year’s cotton erop will be the 
largest one ever raised. The trunk line railways are all 
making preparations to handle a very heavy business, 
which will test the capabilities of their entire rolling 
stock. : 

The improvement in trade and manufacture, stimu- 
lated and supported as it necessarily is by the excellent 
crops, which must always afford the backbone of a 
healthy prosperity, is also largely due to the increasing 
confidence of business men and capitalists that nothing 
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will be practically effected by those who have been so 


long working to debase the currency of the country. 
The best evidence of the hopelessness of their task is to 
be found in the steadily declining price of silver, and, 
although the silver agitation may continue for some 
time yet, the possibility of its again becoming a vital 
issue grows more distant with each improving feature 
of the business situation. Confidence is of slow growth, 
but it is evident that it is now the dominant feature in 
business circles generally. 
A SUCCESSFUL SOLUTION OF THE LOCOMOTIVE 
COUNTERBALANCE PROBLEM. 

The Purdue University locomotive testing plant has 
recently concluded a series of tests which will rank 
high in interest and value among the many which 
have been earried out since it was first put in opera- 
tion. As most of our readers are aware, the apparatus 
has been designed for the purpose of subjecting full 
sized locomotives to test under conditions which shall 
be as far as possible identical to those which obtajn in 
actual service on the road, and the data which is so 
secured has the double value of a trial which is at once 
practical and scientific—all the possibilities of error 
being eliminated with the care which distinguishes 
laboratory work. 

Tine tests to which we refer were carried out upon a 
locomotive which was designed for the purpose of 
overcoming the old-time and apparently insuperable 
difficulties attendant upon counterbalancing. What 
these difficulties are is so well known as searcely to call 
for repetition here ; but the effects of faulty counter- 
balancing are not so generally appreciated. How de- 
structive these effects may be, how costly to the rail- 
road companies in repairs both to rolling stock and to 
track, may be judged from the fact that a poorly 
balanced freight engine running at high speed over a 
stretch of track has been known to bend the steel rails 
into a series of hollows, and in some eases break them 
altogether. 

The counterbalance difficulty arises from the impossi- 
bility of balancing the moving parts (crank pins, con- 
necting rods, pistons, ete.) which are attached to the 
driving wheels, so that the center of gravity of the 
wheels and the attached parts shall coincide with the 
axis of the wheels. The revolving parts (crank pins, 
part of connecting rods, ete.) may be balanced to a 
nicety by placing weight on the opposite side of the 
wheel ; but the reciprocating parts (part of connecting 
rod, the crossheads, piston rods and pistons) cannot be 
so balanced for the entire revolution of the wheel. For 
if, after the revolving parts have been provided for, 
counterbalance weights be added whose momentum 
will be equal to the momentum of the reciprocating 
parts when the latter are at the half stroke and travel- 
ing at their greatest speed, itis evident that when the 
crank is on the dead center and the reciprocating parts 
are at rest the whole momentum of this counterbalance 
will be “in excess,” as it is called. This excess will in- 
crease the pressure of the wheels on the rails on the 
downward half of the revolution and reduce it on the 
upper half. Theoretically we should expect that a 
speed would be reached where the upward momen- 
tum would exceed the tension of the springs, causing 
the wheels to jump clear of the track at each revolu- 
tion. It was suspected that this variation of pressure 
of driving wheels on the rails occurred in practice, and 
the various tests at Purdue University have shown that 
such alternate “ hammering” and lifting actually takes 
place. 

If all the reciprocating parts are balanced, there will 

be destructive vertical hammering ; if none is balanced, 
there will be longitudinal disturbance, producing an 
uncomfortable tremor throughout the train and badly 
racking the locomotive. To meet the difficulty, or 
rather to moderate it, locomotive builders have taken a 
middle course, and, while balancing all the revolving 
parts, they have balanced only a portion—usually 70 
per cent—of the reciprocating parts. This results in an 
excess balance of from 400 pounds in the average en- 
gine to as high as 800 pounds in some recent heavy com- 
pounds. This, in the latter case, is equivalent to the 
vertical effect of fastening nearly half a ton of metal 
eccentrically within a wheel which is revolving at the 
rate of 300 or 400 revolutions per minute. It is little 
wonder that rails are bent or broken and that the loco- 
motive repair bill is often so heavy. 

In the locomotive which has recently been tested on 
the Purdue plant the difficulty is overcome by the use 
of four cylinders. These are arranged so that each pair 
of engines on either side has its cranks set 180 degrees 
apart, and the reciprocating parts are made to exactly 
counterbalance each other. A full description, with 
illustrations, of this engine was published in the ScrEN- 
TIFIC AMERICAN and the SUPPLEMENT respectively for 
November 14 and November 21, 1896. Without going 
into details, it is sufficient to say that the reciprocating 
parts of the low pressure engines were designed so as to 
be of the same weight as those of the high pressure en- 
gines, and by placing the cranks at 180 degrees, as 
stated, the counterbalancing dilemma was entirely re- 
moved. In the current issue of the SUPPLEMENT will 





Goss, of Purdue University. It consisted in running a 
set of wires between the locomotive drivers and the 
supporting wheels on which they turned, the theory 
being that the wires would be flattened in proportion 
to the pressure to which they were subjected during a 
revolution of the drive wheels. If the pressure was 
even, the wire would be even in thickness ; if it varied, 
the thickness of the wire would vary proportionately. 

In the tests which had previously been made on the 
Schenectady experimental engine, which carries an ex- 
cess balance of 400 pounds, the wire, after passing 
under the drivers, showed great variations in its thick- 
ness, which increased where the counterbalance in the 
wheel approached the upper quarter of its revolu- 
tion until its full diameter was reached, ‘‘ a condition,” 
says Prof. Goss, “‘which continues through several 
feet of its length and makes plaiv the fact that the 
wheel must have risen clear of its support during a 
considerable portion of its revolution.” 

On the other hand, the wires from the balanced loco- 
motive were ‘‘nearly of the same thickness through- 
out.” 

The report concludes by stating that the data of the 
test justify the conclusion that the drive wheels of 
this locomotive ‘are at all times in perfect balance, 
that they neither increase nor diminish the pressure 
with which they act upon the rails as they revolve.” 

This very creditable result goes to prove that many 
of the so-called inherent drawbacks of some of the most 
familiar mechanical appliances are not inherent at all, 
and may be made to yield to an intelligent treatment 
of the problem. If it is objected that the new system 
of balancing involves the use of four cylinders and a 
multiplication of parts, the question becomes one of 
expediency and relative cost. The present practice of 
turning out locomotives carrying an excess balance is 
admitted to result in a more or less destructive action 
upon the track and bridges. Not only so, but it short- 
ens the life of the locomotive itself. The Purdue tests 
indicate that the wear and tear of the track from this 
cause must always be considerable, and that under 
locomotives having a considerably greater excess than 
the 400 pounds carried in the test, and running at high 
speed, it must be enormous. 

To what extent does the cost of repairs to track and 
locomotives due to excess balance in the present type 
of locomotive exceed the extra cost of a four cylindered 
locomotive of the same weight and power? This is a 
question which may well be commended to the thought- 
ful consideration of the roadmaster and the master 
mechanic. 





——or SS 


OFFICIAL REGISTRATION OF PATENT ATTORNEYS. 


We have commented before on the need of more 
stringent requirements by the Patent Office of persons 
who desire to practice there in the réle of attorneys 
than has heretofore existei, in consequence of the 
fraudulent practices that have been permitted with re- 
gard to applications for patents and their subsequent 
prosecution. The need of reform -in the patent bar, if 
there is such a thing, has been evident for a long time. 
We therefore are glad to note that a step in securing 
such reform, and which should soon exert an elevating 
influence on those engaged in soliciting patents, as well 
as give renewed assurance to the public that it will be 
honorably and honestly treated, is the new order and 
amendment to the Rules of Practice, promulgated 
August 6, 1897, by Hon. Benjamin Butterworth, Com- 
missioner of Patents, which requires a register of attor- 
neys to be kept at the Patent Office. The amendment 
is so important that we herewith give it in full : 


‘* DEPARTMENT OF THE INTERIOR, 
“UNITED STATES PATENT OFFICE, 
‘““WasHINGTON, D. C., August 6, 1897. 
** Rule 17 of the Rules of Practice, approved June 18, 
1897, is amended to read as follows : 
‘17. An applicant or an assignee of the entire interest 
may prosecute his own case; but he is advised, unless 
familiar with such matters, to employ a competent at- 
torney, as the value of patents depends largely upon 
the skillful preparation of the specification and claims. 
The office cannot aid in the selection of an attorney. 
‘*A register of attorneys will be kept in this office, on 
which will be entered the names of all persons entitled 
to represent applicants before the Patent Office in the 
presentation and prosecution of applications for patent. 
The names of the following persons will, upon their 
written request, be entered upon this register : 
“*(a) Any person who at the date of the approval of 
the present Rules of Practice, June 18, 1897, was en- 
gaged in the active prosecution as attorney or agent of 
applications for patent before this office, or had been 
so engaged at any time within five years prior thereto 
and is not disbarred, or is or was during such period a 
member of a firm so engaged and not disbarred, pro- 
vided that such person shall, if required, furnish in- 
formation as to one or more applications for patent 
so prosecuted by him. 
““(b) Any attorney at law who is in good standing in 
any court of record in the United States or any of the 
States or Territories thereof, and shall furnish a certi- 
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torial court, duly authenticated under the seal of thie 
court, that he is an attorney in good standing. 

‘““(e) Any person who has been regularly recognized 
as an attorney or agent to represent claimants before 
the Department of the Interior or any bureau thereof 
and is in good standing, provided that such person 
shall furnish a statement of the date of his adinission 
to practice as such attorney or agent, and shall further 
show, if required by the Commissioner, that he is pos- 
sessed of the necessary qualifications to render appli- 
cants for patents valuable service and is otherwise com- 
petent to advise and assist them in the presentation 
and prosecution of their applications before the Patent 
Office. 

“(d) Any person not an attorney at law who shall 
file a certificate from a judge of a United States, State, 
or Territorial court, duly authenticated under the seal 
of the court, that such person is of good moral charae- 
ter and of good repute and possessed of the necessary 
qualifications to enable him to render applicants for 
paterts valuable service and is otherwise competent to 
advise and assist them in the presentation and prose- 
cution of their applications before the Patent Office, 
**(e) Any firm which at the date of the approval of 
the present Rules of Practice was engaged in the active 
prosecution as attorneys or agents of applications for 
patents before the Patent Office or had been so en- 
gaged at any time within five years prior thereto, pro- 
vided such firm or any member thereof is not disbarred, 
provided the names of the individuals composing the 
firm are stated, and provided, also, that such tirm shall, 
if required, furnish information as to one or more ap 
plications prosecuted before the Patent Office by them 
“(f) Any firm not entitled to registration under the 
preceding sections who shall show that the individuals 
composing the firm are each and ail recognized as pat- 
ent attorneys or agents or are each and all entitled to 
be so recognized under the preceding sections of this 
rule. 

“The Commissioner may demand additional proof of 
qualifications and reserves the right to decline to recog- 
nize any attorney, agent, or other person applying for 
registration under this rule 

“* Any person or firm not registered and not entitled 
to be recognized under this rule as an attorney or 
agent to represent claimants generally may, upon a 
showing of circumstances which render it necessary or 
justifiable, be recognized by the Commissioner to 
prosecute as attorney or agent a certain specified ap- 
plication or applications ; but this limited recognition 
shall not extend further than the application or appli- 
cations named. 

‘** After January 1, 1898, no person not registered in 
accordance with this rule will be permitted to prose- 
eute applications before the Patent Office. 

** BENJAMIN BUTTERWORTH, Commissioner. 

** Approved : 

“THOMAS RYAN, Acting Secretary of the Interior.” 


The advantage of this rule to the general public is 
that before intrusting business to an attorney a person 
may ascertain from the Commissioner of Patents 
whether such attorney ison the Patent Office. public 
register. An affirmative answer would convey the in- 
ference that the attorney could be depended upon to 
deal with his client honestly—an assurance which is 
now lacking, yet which should in the future bring the 
patent practice up to a higher and better level. All 
reputable attorneys should at once endeavor to have 
their names registered and assist in establishing this 
needed reform. Commissioner Butterworth certainly 
deserves the thanks of the public and of the patent at- 
torneys in particular for the promulgation so promptly 
of this excellent amendment. 
Ocean Voyage by a Stern Wheel Biver Sieamer. 

We are informed by Frank 8. French, of San Fran 
cisco, Cal., that during the past month insurance and 
seafaring men have been speculating as to the outcome 
of the proposition to bring a stern wheel river boat, 
the H. C. Grady, down the coast from Astoria, Ore., 
to San Francisco, Cal. 

At a glance it will be seen that a flat-bottomed, top- 
heavy and unwieldy craft, built to run on smooth 
water, with guard scarcely two feet above the water, 
and further encumbered by a heavy stern wheel, is 
not a very inviting risk either to underwriters or crew 
when a voyage of the better part of a thousand miles 
down a treacherous coast is to be undertaken. 

After many delays a start was made, and for five 
days this unseaworthy hulk battled against head 
winds and high seas, but to the surprise of many ac- 
tually sueceeded in making port under her own steam. 
The success of the venture is largely due to the skill of 
the master, Capt. Denny, an old-time sea captain, 
well known on the Pacific coast. 

It is doubtful if a stern wheel steamer of this class 
ever made an ocean voyage before, unassisted by other 
vessels. 
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ACCORDING to experiments recently conducted by 
Messrs. Holborn and Wien, the electric resistance of 
platinum theoretically sinks to 0 at —258° Centigrade. 








be found a digest of the test as carried out by Prof. 





ficate of the clerk of the United States, State, or Terri- 
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RAILWAY MAIL CATCHER AND DELIVERY DEVICES. | out into position. The operation of catching and 


in continuance of our notice of railway mail cateber 
and delivery devices we present the accompanying | 


delivering mail is as follows : 


| On approaching a mail station the clerk hangs the 


illustrations of the Ayars mail cateher and receiver. Of| mail bag upon the holder while the delivery arm is 
these Fiz. 1 shows the apparatus as attached to the | projecting into the door opening. As the station is 
side of the mail ear, and Pig. 2 isa side and rear view| approached he pulls down the handle of the catcher, 
of the iron mail receiver as set up alongside the track. | thereby swinging the delivery arm out into position. 
The eateher is attached to the outside of the car on | When the station is passed the catcher will, of its | speed of seventy miles an hour. In spite of the brief 


one side 
Another plate on the 
the door earries the shaft- 


eurely bolted thereto 


opm wife side of 


ing and gear of the deliverer, which is 
capable of swinging outwardly through a 
quarter circle, and is held in the outward 
position by means of lugs or stops. Upon 


the outer end of the delivery arm is piv- 
oted a tripping device, as will be later de- 
scribed. At the upper end of the vertical 
shaft upon which the deliverer is keyed is 
mounted a gear segment which meshes with 
horizontal 
which extends along the side of the 
deorway. The shaft is ro- 
the hand bar at- 


similar seginent on a 
shaft 
ear toward the 
tated in its 


tached thereto at right 


gear 


bearings by 

angles as shown in 
Fig. 1, thereby causing at the same time the 
delivery arm to swing out from the car or 
This shaft 
is carried in bearings cast on the plate on 
and the 


door opening is carried 


return to its original 


position. 


deliverer is carried, 
opposite the 


which the 


end 


within the hollow end of the large arm of 


the mail bag catcher. The eatcher is sup- 
ported by its connection with this shaft 
at one end. and at the other end it rests in 
» bearing secured to the side of the ear in 


front of the door, where an adjustable col- 


lar is provided to limit its forward move- 
ment. The usual buffer is provided at the 
rear of the catcher to receive the impact of 
tl The end of the horizontal shaft 
ites the delivery arm is flattened 
where it enters the shaft of the 


er, and a transverse opening in the latter receives 


1 bag 
which oper: 


I yllow 


i flat pin which serves to lock the shaft and the 
eateher arm so they shall rotate together. The handle 
above mentioned on the catcher opposite the catching 
hook is in such a position as to lie flush with the side 
of the car when the catcher is not in use. When 
the train is approaching the receiver, this handle is 
pulled down into a horizontal position within the 
ear, the hook arm being carried then into a hori- 
zontal position and placed in line with the bag 
which is to be caught. The same movement of this 
handle turns the horizontal shaft and the vertical 
shaft by means of the gear before mentioned and 


ngs the horizontal arm, with the mail bag attach- 
position, bringing the bag 
into the proper position for delivery. The releasing 
of by means of an auto- 
matic cast-off device which is operated by means of a 
striker on the mail receiver, as will be later 


aw 


ed. out to a horizontal 


the bag is accomplished 


1 








Fig. 1.-THE AYARS DELIVERER ARM AND CATCHER IN POSITION. 


turn the delivery arm in against the car, where it 
may be securely locked. This very interesting 
and effective device has been thoroughly tested by 
the Erie Railroad Company at Lake View, N. J., 
and also by the New York and New Haven Rail- 
road, at New Haven, Conn., and we are informed 
that the management of both these railroads have 
expressed their unqualified approval of the device. 
Special advantages claimed by this form of catcher 
and deliverer are that the receiver is always set and 
requires no attention before the arrival of the train ; 
that there is no violent contact of metal against 
metal to cause ultimate breakage and necessitate re- 
pairs, and this device involves no risk to the mail 
clerk as compared with others, for the reason that it 
is not necessary for him to hold down the catcher 
handle after the delivery arm has been thrown out. 





As an instance of the facility with which mail may 





deseribed 

The receiver, which is built osually on an 
railroad track 
them, is a metal 


extension of the ties of the 
and is securely bolted to 
kind shown in illustration, 
of the mouth 
which carries 


These are 


structure of ths 
Fig. 2. A 
of it 


little in advance 
a smmal) crane is erected 
of strikers. 
suspended at such a height that they will 
just strike the tripping lever on the cast- 


. 
on or 


a& series pendent 


release device before mentioned, and 
are made in separate pieces in order 


weight of the blow when the 


thes 
to leasen the 
train is traveling at a high rate of speed. 
of very light 
little foree to re- 


The strikers may be made 


weight, as it requires but 
The fingers of the release 


lease the catch rhe 


device are ingeniously designed to cause 
the bag to drop the moment the lever of 
back ward. 
consists of wire 
iron and is 


form, as 


this device is 
The of receiver 
netting. It of 
somewhat to a ecyeloidal 
this form is to bringing the 
inail bag to a state of rest gradually, and 
with Just to 
stout wooden 


pushed slightly 
the 
built 


side 
is sheet 
eurved 


best adapted 





east injury to its contents. 


the rear of the receiver is a 


crane with a swinging cross bar, and when 
wail ia to be delivered to the train the 
cross bar is drawn down into a horizon- 
tal position and the mail bag suspended 
irom it 

At stations where there is no receptacle 
for mail it will not be necessary to use the 


arin on the car, and to enable the 
mail «lerk to use eateher alone, it is 
only necessary to withdraw the small pin 


delivery 


the 


before mentioned, which locks the catcher 
to the deliverer This will allow the de- 
livery arm to remain iecked against the 


side of the car while the catcher is swung 





2.-THE AYARS MAIL RECEIVER. 


be received and delivered along the route, attention 
is drawn to its trial on a division of the Pennsy]l- 
vania Railroad at three stations, between which the 
distances were respectively 0°8 of a mile and 114 miles. 
The mail train passes these three stations at the rate 
of sixty miles per hour, and as the road is on a down 
grade at this point the trains frequently go by at a 


of the door by means of a plate which is se-!own accord, swing down into normal position and! interval of time between stations, the mail clerk has 


no difficulty in locking the pouches and 
attaching them to the deliverer. 
0 
Climbing the Rockies, 

The terrible Jungfrau of Switzerland is 
but 14,000 feet high, yet travelers from all 
over the world journey to Interlaken to 
climb it, or to say that they have sat in the 
hotel and wished that they might climb it. 
Mont Blanc, in the same delightful little 
European republic, is forever quilted with 
snow, and for this reason it is one of the 
most seductive features of travel in the 
neighborhood of Geneva. The Chor health 
resort, on the east side of the Swiss repub- 
lic, is visited by thousands of invalids, be- 
cause it is one of the loftiest and noblest of 
European sanitariums. 

Then why should not, says the Denver 
Times, every American who has money to 
spare and the desire to make a journey get 
out into Colorado, strap a pair of mountain 
boots on to his legs, put a spigot on an ash 
staff and attempt to climb Mount Blanca in 
the southern part of this State? Mount 
Blanca is over 14,400 feet high. Or, if he 
does not care to take the risk of this peril- 
ous ascent, why should he not come up into 
the northern part of the State, place his field 
glasses in his hands and gaze on the glacier 
and the perpetual banks of snow that cover 
Mount Hallett? Or, if tourists be possessed 
of reverence or of piety, why may they not 
locate in Central Colorado, and fix their eyes 
upon the great white cross that indents the Mount of 
the Holy Cross at an elevation of 14,176 feet ? 

If it is the duplicate of Chor that tourists seek, 
Manitou, in this State, rests at the foot of 14,000 foot 
Pike’s Peak for them, and is itself 6,300 feet above the 
sea, while being endowed with health-giving waters the 
equal of Carlsbad. 

There are 110 mountains in Colorado whose peaks 
are over 12,000 feet above the ocean level. Forty of 
these are higher than 14,000 feet, and more thafi half 
of that number are so remote and so rugged that no 
one has yet dared to attempt to climb them. They 
are as unique as those of Switzerland, and as fearful 
as the Alps in the warning they offer to men and 
women who are so hardy as to defy them by starting 
upon their ascent. Some of them are massed with 
snow, others have glaciers over their approaches, and 
others are merely masses of jagged rocks. 

Not even Coloradoans have sought as yet 
to surmount them, and the profession of 
“guide” is still open for whoever may care 
to enter it. Railroads reach within close 
enough range to provide hotel facilities, but 
otherwise the mountain climbing of Colorado 
is awaiting its pioneers. Did the Colorado- 
ans or the people of the State fully realize 
the intoxication as well as the health-giving 
powers of mountain climbing, Rocky Moun- 
tain climbing would be one of the popular 
recreations of America. 

Only one mountain climbing club is known 
to exist in Colorado. There is room fora 
dozen more. There should be one in every 
city. By the evidences such clubs might 
offer of their thrilling experience and unex- 
ampled pastimes, the fame of the Rockies as 
a place of pleasure and adventure might be 
widely advertised, and Colorado thus be 
pushed forward to the place it must eventu- 
ally occupy as the American substitute for 
Switzerland. 





a> 
> 





-—. - 
— 


TuHat the water of the sea contains gold, 
among other metals, is perhaps well known. 
According to Tont Savoir, quoted by the 
Revue Scientifique, which gives a summary 
of the data that have been obtained in re- 
gard to this subject, Sondstadt, in 1872, 
reached the conclusion (confirmed more re- 
cently by Munster) that the ‘briny deep” 
contains about one grain of this metal to the 
ton of water. One grain is not much, but 
this figure has its value when we take into 
consideration the immense extent of the 
oceans, which, as a whole, would, at this 
estimate, contain a total of 10,250,000,000 
tons of gold. This latter is found in the 
state of iodide, and the iodide that enters 
into the combination would amount to some- 
thing like 4,428,800,000,000 tons. 
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AIR BRAKE INSTRUCTION CAR ON THE “BIG FOUR 


ROUTE.” 


Railroad men are justly proud of the splendid or- 
ganization which distinguishes the operations of the 
great railroad systems of the United States. With the 


possible exception of the army and 
navy, there is no sphere of human 
activity where the necessity and 
tdvantage of order and method 
ave been recognized and realized 
uore fully than in the control of 
the finances, the equipment and 
the large army of employes of our 
t-elass modern railroad system. 
If one were asked to name the 
partment where these features 
most necessary and conspicu- 
«, he would probably select that 
hich is in charge of the superin- 
ndent of motive power ; for it is 
pon the efficiency of this depart- 
ent that the safety of the public 
nd the profit of the shareholders 
epend to a degree that charac- 
.rizes no Other branch of railroad 
service. 
During the past dozen or fifteen 
vears there has been a steady ad- 
vanee in the men and methods of 
his department. The employes 
are more thoroughly trained, and 
vreater care and better judgment 
is used in selecting candidates for 
promotion. Greater effort is made 
to give the employes instruction in 
the theory and use of the plant and 
equipment which is intrusted to 
their care. A premium is put upon 
education and intelligence, at least 
so far as it relates to the work of 
this department, and a green hand 
is encouraged to do something more 
than merely “catch on” to the me- 
chanical handling of the equipment 
—he is expected to acquire a knowl- 
edge of its parts, so that in cases of 
break-down he may be able to lo- 


cate the difficulty and not be entirely dependent upon | upright boiler and a coal bunker, which are parti-; with such appliances are req ueste¢ 
tioned off from the lecture room by folding doors, an | tures as often as possible during its stay 


the round house or the repair shop. 


and ventilation. 


AIR BRAKE INSTRUCTION CAR LOOKING TOWARD BOILER ROOM. 


neighbor by a window which affords plenty of light 
Directly above each appliance is a 
large photograph indicating the design of vehicle for 
which the appliance is intended. 
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with the necessary drainage. Mounted on pedestals 
and placed on a strongly built table are a set of cut 
sections of air valves, painted red. 
in sections a 94 inch air pump mounted on a revolving 


At the opposite end of the car from the office is an/| pedestal, an entire freight car brake and a Nathan 


rye 


nere are also oat 


No. 9 injector, triple sight feed, 
nickel plated lubricator and a Gold 
Car Heating Company's steam heat 
apparatus for locomotives and cars. 
There is also a working mode! of 
the latest improved Leach sanding 
device. 

In a large case 
boards, each containing 
templates of all the air 
pump valve motion, Hodge & Ste- 
vens brake foundation gears, dia 
grams, ete., which are used in the 
elementary lessons and referred to 
in explaining mechanical! effects. 

The car is equipped with Pintsch 
gas fixtures, having four 4-flame 
lamps in the body of car and two 
side bracket lamps, one over the 
instructor's desk in office room and 
the other in front of the steam 
gage at boiler. The lamps are sup 
plied by two gas receivers, which, 
together with the water tanks, are 
placed beneath floor and in such 
position as to cause proper distribu- 
tion of weight to all springs. The 
car is heated with the Gold system 
of steam heat, supplied with the 
standard valves, gages and traps, 
but so arranged as to return the 
condensed steam to its own water 
tank. 
and air brake 
ances are connected with those in 
the instruction room and used in 


are six black- 
working 
valves, 


The car's steam heat, sigual 


foundation appli 


this connection. 

The plan of operating the car is 
to have it go from one division 
point to another, where previous 
notice has been given, and those 
whose duties bring them in contact 
i to attend the lee 


Classes of 


By the kindness of Mr. William Garstang, superin-| arrangement which prevents heat, noise and dirt from | twelve each are instructed and examined, and certifi 
tendent of motive power on the Cleveland, Cincinnati, | entering the main room, and, at the same time, gives | cates of proficiency are issued by the instructor to each 


Chieazo and St. Louis Railway, familiarly known as 
the ‘‘ Big Four Route,” we are enabled to illustrate the | 
interior of the air brake instruction car used on that | 


system. The car was specially 
built, as its name implies, for the 
instruction of the train crews on 
the road. To this end it is fitted 
up with a complete, full-size train 
equipment, such as the air brake, 
the un heating apparatus and 

lighting equipment, as further 
explained below. Externally the 
car is of the standard style and 
color of the first-class coaches on 
this system. It is 54 feet long on 
the inside and is finished in ash and 
walnut. It is divided into two com- 
partments, one of which is carpeted 
and is used as an office and recep- 
tion room. This is furnished witha 
desk, chairs, one lower and one 
upper berth, the former being of 
the portable lounge pattern, and 
there is also a wardrobe and toilet. 
The other and larger compart- 
ient forms the lecture room, which 
contains the Westinghouse and 
American air brake appliances, full 
size. It is furnished on one side 
with a long row of cane-seated 
chairs for the use of the instruction 
class. On the opposite side, next 
the office, is the complete air brake 
equipment of two locomotives (one 
‘-wheeler and one 10-wheeler), and 
also complete driver-brake models, 
driven by a small motor and made 
to operate in conjunction with the 
other appliances. Then, in their 
order, down the side of the car, are 
one passenger car and six freight 
car equipments, complete with all 
pipe fittings and hose cocks in their 
regular position, the same as npon 
a train of the same length. To 
compensate for the shorter pipes, 
the fall brake-pipe volume on each 
car is represented by small reser- 
voirs which are placed out of sight. 
This apparatus is placed on the 
wall in such a way that each car 
equipment is separated from its 


AIR BRAKE INSTRUCTION 


| easy access for repairs and cleaning. 


CAR LOOKING TOWARD OFFICE. 





Adjoining this | individual and a duplicate sent to his superior officer 
partition is the 8inch pump which supplies the air, |The men all take a lively interest in the matter, some 
and this, with the duplex boiler feed pump, is supplied|to the extent of laying off their runs and taking a 


regular course, The latter, in ad 
dition to greatly increasing 
knowledge and their record of at 
tendance, obtain a higher grade of 


+) iy 
Doe 


certificates, etc., due recognition of 
which is made 
when choosing from the ranks for 


by the company 


promotion. 

In designing the car, care has 
been taken, not only to have the 
apparatus of instruction completely 
and conveniently shown, but also 


eomfortable for 


to make the car 
those giving and receiving instruc 
tion, Attention, has 
been paid to light, ventilation and 


therefore, 


seating capacity, and those in ai 
tendance are not obliged, as is fre- 
quently the case in ears of this 
sort, to stand crowded togethe: 
during the lecture and to endure 
the heat of the boiler as well as the 
inconvenience of standing. 

The car is in charge of Mr. W. J 
Hartman, who for six years tray 
eled for the Westinghotise Company 
as instructor and expert, and previ 
ously was instructor of engine and 
boiler management at the Rosé 
Polytechnic Lnstitute, Terre Haute, 
Indiana. We are informed that the 
car has already made one tour over 
the system, in the course of which 
some 3,000 men received instruction 
with results which have been very 
satisfactory to the company. 

—__*-@-e-—_—__—__ -—- — 

It has been known for some time 
that red hot iron is pervious to car 
bon dioxide. M. Gréhant has found 
by experiment that the 
dioxide does not only freely pas: 
through the 
posed, carbon monoxide being set 
free. This may account for some 
of the accidents which the mon 
oxide has caused. Rooms must not 
be heated by a red hot iron stove. — 
Revue Industrielle. 
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Saving «a Town and Cape. 

BY GEORGY ETUELSERT WALSH, 

The Harbor and Land Commissioners of Massachu- 
setts are waking systematic efforts to reduce the danger 
and prevalence of sand storms which sweep across Cape 
Cod whenever a high wind blows up from the sea, and 
incidentally to protect Provincetown from threatening 
destruction. There is probably no immediate possi- 
hility of Provincetown being overcome by the sand ; 
but if the encroachment of the belt of sand upon the 
wooded section next the harbor and town should be al- 
jiowed to continue undisturbed for the next half cen- 
tury, the place would be depopulated. It is not the 
first time that the inhabitants of Provincetown have 
been compelled to exert themselves to stop the en- 
croachment of sea and sand. Many years ago it was 
made compulsory by law for the citizens of Cape Cod 
to turn out every spring and plant marram grass to 
ahut out the sea, and Provincetown owes its existence 
to-day to wise laws which empowered a “ beach grass 
committee” to enter any man’s inclosed garden or field 
and plant marram grass, if the sand was uncovered or 
movable. 

The purpose of the Harbor and Land Commissioners 
now is to make the work of laying the sands permanent 
Most of the land troubled by the drift- 
ing sand storms is owned by the State, and it is only 
just that the State should perform the work for which 
Provincetown has so long been held responsible. The 
tract of land comprises between 3,000 and 4,000 acres on 
the extreme northerly point of the cape, and it was 
purchased by the Colony of New Plymouth from the 
Indians in 1692. The land faces the Atlantic Ocean on 
one side. and stretches back toa belt of woods, which 


and endurable 


the early inhabitants of Provincetown planted to pro- 
tect their town and harbor from the sand storms. 
Recently, however, the sand belt has been steadily en- 
croaching upon the wooded tract, and it is to prevent 
the destraction of work already accomplished that the 
commissioners have set out to reclaim the sandy beach 
from the seg and wind. 

A sand storm on Cape Cod, back of Provincetown, is 
sowething more to be dreaded than a Western blizzard. 
When the wind blows in a gale from the northeast the 
soft. light sand drifts in immense clouds, completely 
obseuring all objects around further than ten feet 
away. It is worse than snow in many respects. It not 
only covers ap the road or trail in a short time, but it 
changes the general features of the landscape perma- 
nently. People get lost in the sand storms, and often, 
when the storm subsides, the landscape is so altered 
that they are bewildered and puzzled in trying to locate 
their homes. The sand may not be as freezing cold as 
the snow, but it is far more injurious. It cuts and grinds 
the face as it strikes it, and performs about the same 
operation as a sandblast. Men who have been lost out 
in the furious sand storms, and members of the life- 
saving patrol, have returned home at night with their 
faces lacerated and discolored so that they resembled 
raw beef. Even the glass windows of the houses are so 
ground by the flying sand that they have to be re- 
placed often by new.ones. After one heavy storm it is 
almost impossible to see through the glass. People 
now shut the blinds of the houses facing the wind dur- 
ing sand storms in order to save the glass. No man 
can face the sand clouds and endure the pain for long. 

As the prevailing sea winds are from the northeast 
on the cape, the sund dunes are drifting steadily and 
persistently toward Provincetown. The reclaimed belt 
of woods is thus in imminent danger of destruction 
and burial. This growth of woods is unmistakably 
very remarkabie for a sandy beach, and the variety of 
plants and trees is a genuine surprise to every botanist 
who visits the region. The commissioners cite this 
eondition of affairs as good evidence that the sand is 
very fertile if once held in place, and that their scheme 
of reclaiming the rest of the beach is not only feasible 
bat eminently practical. The black oak, pitch pine, 
and beech are the leading trees that have obtained a 
sturdy growth on the beach; but underneath them 
there is a most interesting flora of smaller plants. The 
privet, bayberry, and wild rose especially predominate. 
in the summer time the woods are gay with rich col- 
ored wild flowers that carpet the ground and hangin 
festoons from the trees and bushes. 

An appropriation of $5,000 was obtained by the com- 
missioners in i184 to experiment with their work on the 
cape, and in the two following years appropriations of 
$3,500 each were obtained. When the first appropria- 
tion was made the commissioners started a small nursery 
of plants and trees on the cape,and these have grown 
large enough now to supply most of their needs. The 
beach grass, plants, and trees were planted almost im- 
mediately after the first sum was obtained from the 
State, and every fall and spring since then plantings 
have been made. 

The commissioners started on the windward side of 
the beach at the northeast end of the cape. The beach 
is divided at this point into three huge dunes or 
waves, across which the sand drifts like the foam and 
spray of the sea. The windward side of the first dune 
has been almost entirely covered with beach grass and 
Vegetation. The grass thus extends along the face of 
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the water for nearly a mile, comprising about fifty acres 
of land. A good roadway has also been made on 
the sand, which makes driving along the beach more 
than passable. Across the movable and unprotected 
sands driving is reduced to a complex labor problem. 
The horses sink in the soft sand up to the fetlocks, and 
the broad-tired wagons with a slight load on go down 
several inches until they strike the strata of wet sand, 
which seems to underlie the whole beach at Cape Cod. 
This wet, moist condition of the under layers of sand is 
responsible for the profuse vegetation in the belt of 
woods, and the commissioners build much of their hope 
upon this peeuliarity of nature in the vicinity. 

Several plantings of grass have been made up to date, 

















and while spring planting will be practiced in the 
future, the commissioners are convinced that fall plant- 
ing gives the best results. The grass that was planted 
a year ago last fall is found to be in a more flourishing 
condition than the grass put in the preceding or suc- 
ceeding spring. Very little of it has died in either case ; 
but in spots the wind has succeeded in burying bunches 
of the grass with the sand so that they have been 
smothered. 

Along the edges of the water a wind break of young 
trees was planted to test their ability to withstand the 
cold, stormy winds and weather of the ocean. These 
trees were mostly pines and silver poplars. They were 
taken from the belt of woods back of the beach, or 
from Provincetown, so that they were thoroughly ac- 
climated before transplanting. The pines have be- 
come well established in the soil, and the poplars are 
holding their own. It was not expected that the trees 
would grow vigorously in the sandy soil until the 
whole surface was matted over with the fibrous roots 
of the grasses, and consequently the present condition 
of the trees is an agreeable surprise to all. 

Behind the wind break of trees broom and tamarix 
plants were put in to test their hardiness, and though 
they have a little, stunted growth, they are growing and 
spreading. A few white birches planted in the sand 
seemed to be unable to stand the heavy gales, and 
they show signs of injury and deeay. None of these 
will probably be planted again. Willows were also 
tried back of the wind break, and another planting of 
them will probably be made the coming fall. They 
were whipped about by the wind, so that many of the 
old shoots were killed ; but new branches have started 
up and are growing vigorously. The commissioners 
are pushing their work actively, but,in view of the 
necessity of experimenting as they proceed, the project 
cannot be accomplished in a day. 

If the enterprise proves successful—and nobody 
doubts in the least that it will—some 3,000 acres of 
worthless sand will be converted into excellent build- 
ing sites. The popularity of Cape Cod for a summer 
resort is growing and extending every year, and it has 
been nothing but the sand storms and instability of 
the land that has kept this region from being built up 
with summer cottages and settlements. If the com- 
missioners succeed in establishing fine woods all along 
the coast, the value of the land for building purposes 
will be doubly enhanced. 
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Possibilities of Liquid Air in Electrical Work.* 
BY ELIHU THOMSON. 

The well-known effect of cooling by liquid air or 
like gases a conducting metal like copper is to almost 
abolish its resistance. Consequently a conductor so 
eooled is able to carry very much larger currents 
with less loss than at ordinary temperatures. This 
fact has attracted the notice of electricians and phy- 
sicists for a long time past. 

It has recently been found that liquid air is one of 
the most perfect insulators, and that most insulating 
materials cooled to the temperature of liquid air are 
greatly improved in insulating qualities. It is known 
also’ that cooling renders it more difficult to cause a 
spark to occur between oppositely electrified conduct- 
ors, the striking distance for a given pressure being di- 
minished. 

The stability or permanence of liquid air in bulk, 
even when it is fully open to the ordinary atmosphere 
or kept at atmospheric pressure, is, of course, simply 
dependent upon the heat insulation provided, and if 
this could be made perfect, the air would never evap- 
orate. 

Recent methods, such as those of Hampson and 
Linde, make it possible to obtain large quantities of 
liquid air by simple means and with moderate expendi- 
ture of power. 

Niagara power is twenty-four hour power, and as 
there are but few industries demanding power for the 
whole day, it must follow that surplus power is either 
not used or wasted, and that to keep the plant working 
night and day at full capacity is desirable, even if 
some of the power only yields a moderate return. Can 
it not be used in making liquid air? Cannot the 
excess at certain times of day be put to use in com- 
pressing air to be afterward liquefied on the large 

9 
It would seem that large tanks of liquid air ean be 
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heat-insulated very perfectly by layers of air and fib- 
rous material properly placed outside. The evapor- 
ated air from the tank could traverse the jacket- 
ings in successive order from within outward, so as to 
help keep down the temperature of the jacketings. 
A furnace with an internal temperature of 2,000° to 
3,000° above the normal temperature of the air is easily 
insulated by moderate thicknesses of asbestos or other 
fibrous coating, so that the outside temperature is 
but slightly above the normal. The temperature dif- 
ference between liquid air and normal air is, say, one- 
eighth of that between the interior of the furnace 
assumed and the normal, so that it ought to be possible 
to insulate so that but little heat would enter. In 
most electric long distance transmission lines a loss 
on the line of about 10 to 15 per cent is suffered. 
With 18,000 horse power this would mean from 1,000 to 
1,500 horse power lost in resistance of line. If the con- 
ductors were immersed in a pipe with liquid air, the 
loss might fall to not over 1 to 2 per cent, perhaps, 
leaving available a large power for condensing air to 
supply evaporation. Just how far 1,000 horse power 
would go in keeping the conductors supplied with 
liquid air coatings is a matter requiring data to de- 
termine. But if it were not sufficient for the purpose, 
there is a surplus of power during certain hours to 
supplement it. 

But it may be possible that a much higher voltage 
than is now used (10,000 to 20,000 volts) may be success- 
fully used with conductors cooled and insulated 
by liquid air. If the potential could be raised to 
50,000 volts, either the loss on the conductors for a 
given power transmitted would fall off as the inverse 
square of the voltage, or the conductors could be made 
smaller in the same proportion, or the distance of 
transmission increased with the same section of con- 
ductors as the square of the potential. These are 
matters worthy of experimental determination. 

The limit to the capacity of an electric transformer 
to transfer energy from its primary to its secondary 
cireuit is found in the heating and loss involved in the 
copper conductors comprising these circuits, and upon 
the nearness with which the two cireuits may be 
placed one to the other, which is in turn governed by 
the insulating material used to separate them. 

Could the conductors be kept cool by liquid air, and 
thereby their conductivity and insulation greatly in- 
creased, the work of transfer in a transformer could be 
much greater for a given size than it now is, or the 
loss could be even less than it now is, although but 3 
per cent is sacrificed in ordinary practice. 

Transformers in liquid air might be made entirely of 
copper without iron, and their light load efficiency 
become nearly equal to full load efficiency. 

A transformer without iron would avoid the loss in 
the iron and would permit such a saving in material 
that changes in design or disposition of the copper 
could be made to suit the conditions. 

We need not touch upon the possibilities of liquid 
air as a means of energy storage, for they are self-evi- 
dent enough, since liquid air is virtually compressed 
air which remains compressed, az it were, even when 
exposed to atmospheric pressure ; that is, addition of 
heat gives to it pressure and the ability to do work in 
suitable engines in the usual compressed air motors. 
Our object has been to briefly point out what may be 
termed possibilities in electric engineering, assuming 
that data favorable to the ideas presented be the out- 
come of experiment. 

It is too early to make any predictions or calculations 
concerning this object. It must be confessed that it 
has acertain fascination. Perfection of heat insulation 
seems to be the key to the situation. All else seems 
to depend on that, the main questions being what will 
it cost in power and machinery to supply the necessary 
evaporation waste in a system of the kind outlined, 
and whether the voltage of transmission can be raised 
in consequence of the new conditions. 

+0 
Electric Power at Bichmond, Va. 


A project for utilizing the immense water power at 
Rich.nond, Va., for the production of electricity is now 
assuming definite shape. It is believec! that when the 
enterprise is established it will do more for the material 
development of Richmond than all the other enter- 
prises attempted. There is more than 10,000 undevel- 
oped horse power in the James River at this point, 
which if converted into electric power would be of 
great benefit, not only to present manufacturers, but 
would also tend to bring other manufacturers to the 
city. 
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Electric Celebration in Maine. 


The celebration of the invention of the electric motor 
ear was held on July 26, at Eliott, Me., in connection 
with the summer meeting of the American Institute of 
Electrical Engineers. The celebration was in honor of 
Prof. Moses G. Farmer, who on July 26,.1847, exhibited 
in Dover, N. H., what was considered the first electric 
ear. The exercises included an interesting exhibit of 
early apparatus, and addresses by Professors Dolbear, 
Barker, Duncan, Pupin, ete. 


























AvuGusT 21, 1897.] 


Patent Office Employes Cannot Take Patents, 

A very important decision was given on the 9th inst, 
by the Commissioner of Patents, Hon. Benjamin But- 
terworth, in regard to the impropriety of a Patent 
Office examiner or other official applying for patents in 
their own behalf, the application perhaps being as- 
signed to them for consideration, and it is worthy of 
the attention of the inventive public. The Com- 
missioner says, as reported in the Washington Star : 

“The applicant, John H. McElroy, while an assist- 
ant examiner in this office, examining in the class of 
voting machines, filed this application complete in all 
its parts on February 15, 1895; on June 2, 1896, he re- 
signed his position, and on the day following paid the 
government fee of $15 to secure the examination of his 
application, which application presents an invention 
claimed to be an improvement on a voting machine for 
which other joint applicants had filed an application, 
which was before Mr. McElroy for examination and 
action while he had charge of that class in this office. 
This earlier application is still pending. 

** Acting under instructions, the examiner states that 
on August 5, 1896, and on December 28, 1896, he rejected 
the claims on reference to the pending applications, 
and also in view of the provisions of section 480 of the 
Revised Statutes, which is as follows : 

‘*** All officers and_employes of the Patent Office shall 
be incapable, during the period for which they hold 
their appointments, to acquire or take, direetly or in- 
directly, except by inheritance or bequest, any right or 
interest in any patent issued by the office.’ 

‘*“A case on all fours with this was before me on 
February 5, 1884 (26 O. G., 337), in which I held that in 
view of the statute above quoted it was not competent 
‘or an employe of the office to file an application for a 
patent while he was employed /in the Patent Office. 
The reason for not permitting this to be done has spe- 
cial foree in case of an examiner who seeks to file an 
application covering an improvement on an invention 
disclosed in some pending application of which he, as 
such examiner, has charge or may have charge, and 
the objection derives additional force from the fact 
that his application, if filed, wouldor might be referred 
to the division in which he is employed as an examiner. 
In the case mentioned I directed’ that the application 
then under consideration be stricken from the files and 
returned to the applicant, and that the fee be returned 
to him. 

“ Notwithstanding this decision, it seems that it is 
not wholly exceptional in the office for examiners to 

file applications which are properly referable for ex- 
amination to the division in which they are employed. 
But whether an application so filed is properly refer- 
able to the division where the applicant is employed 
as an examiner makes no difference in the conclusion 
Il reach. Whether the former decision was right de- 
pends upon the proper construction of section 480 of 
the Revised Statutes, hereinbefore quoted. The ques- 
tion is, whether the spirit and intent of the statute is 
intended to reach and embrace only an interest in a 
patent that has actually been issued. 

“I do not so construe the statute. To so construe it 
would be to defeat in a large measure, if not wholly, 
the obvious purpose and intention of Congress, which 
was, and is, to prevent persons employed in the Patent 
Office from improperly utilizing their knowledge of the 
inventions of others, acquired as a result of their official 
connection with the Patent Office, and from utilizing 
the opportunities they have, as a result of their em- 
ployment, to become rivals or competitors of inventors 
whose applications they have before them for examina- 
tion, or in any wise to take undue advantage of the 
knowledge they have acquired of pending applications 
in their capacity of examiners or officials. 

“ The reason of the statute which prohibits an officer 
or employe of the Patent Office from acquiring, either 
directly or indirectly, any interest in a patent issued 
would seem, by fair intendment, to prohibit him from 
filing an application for the interest he is not permitted 
to aequire. The application is the evidence of an in- 
choate right to a patent—and the ownership becomes 
complete when the patent is issued. Any other con- 
struction would obviously permit, if, in fact, it did not 
encourage the very mischief the statute was clearly in- 
tended to prevent, as examiners might make some 
slight improvement or modification in inventions 

covered by applications pending before them for ex- 
amination and file an application, change or modify it 
from time to time, negotiate the sale of the whole or a 
part interest in the invention or application, or the 
patent to be predicated thereon, and resign and prose- 
cute the ease and take out a patent whenever such 
course seemed to offer greater pecuniary advantages 
than to remain in the office ; and thus the office might 
become freighted with applications filed by examiners 
or other employes, in contravention of the spirit if not 
of the strict letter of the statute, and thus become a 
prolific source of scandal. 

“In my judgment, the construction I give to the 
Statute is necessary in order to give force and effect to 
the obvious intent and purpose of the law, and to 
avoid scandals which would be injurious, not ruinous, 
to the integrity of the office. Nor does this construc- 
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tion do violence to the letter while enforeing the spirit 
of the statute. I adhere to the former ruling and direct 
that the application ander consideration be stricken 
from the files and the fee returned to the applicant. 
He may, of course, file his application now that he has 
severed his connection with the office, but it was 
originally filed in violation of the statute, and cannot 
be recognized in pursuance of such filing as a pending 
application.” 
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Pan-American Exposition, 1899. 

There is every promise that the Pan-American Ex- 
position which it is proposed to hold in 1899 will prove 
worthy of record as being one of the greatest of such 
events the country has ever seen, says the Iron Age. 
The company under whose direction the exposition 
will be conducted has but recently been incorporated, 
and among the members are Chauncey M. Depew, ex- 
Governor of New York Roswell P. Flower, ex-Lieuten- 
ant-Governor of New York William F. Sheehan, E. B. 
Thomas, President of the Erie Railroad; Edgar Van 
Etten, general superintendent of the New York Cen- 
tral; H. Walter Webb, vice-president of the New 
York Central; Daniel O'Day, vice-president and gen- 
eral manager of the United Pipe Lines Company ; 
John M. Brinker, president of the Niagara Falls and 
Lewiston Railway; F.C. M. Lautz, vice-president of 
the same road and president of the Ellicott Square 
Bank, of Buffalo; J. T. Jones, president of the Niagara 
Falls and Suspension Bridge Railway ; W. Caryl Ely, 
president of the Buffalo and Niagara Falls Railroad ; 
Charles R. Huntley, general manager of the Buffalo 
General Electrie Company; Charles R. Haskins, of 
Milwaukee, Wis.; Henry J. Pierce, of the Manhattan 
Spirit Company; Howard H. Baker, postmaster of 
Buffalo; Hobart Weed, F. 8. MeGraw, R. C. Hill, 
Herbert P. Bissell, of Buffalo. The company are 
officered as follows: President, John M. Brinker ; 
first vice-president, Roswell P. Flower; second vice- 
president, Chauncey M. Depew ; third vice-president, E. 
B. Thomas; treasurer, F. C. M. Lautz; secretary. R. 
©. Hill. 

Cayuga Island has been selected as the site for the 
exposition. This island is situated in the upper Niag- 
ara River, a few miles above Niagara Falls. In size the 
island has about 175 acres, which is ample room for all 
purposes ; but, should more land be desired, it can easily 
be obtained on the mainland. The railroads recognize 
in Cayuga Island an ideal spot fora great gathering 
of exhibits and people, and the transportation facilities 
promise to excel anything ever before enjoyed by 
Americans on such occasions. Within 200 feet of the 
island run the tracks of the New York Central and Erie 
roads, which are used by the New York Central, the 
West Shore, Michigan Central, Grand Trunk, Erie, 
Lehigh Valley, R., W. & O., Canadian Pacific, Lake 
Shore and Wabash roads. Between the steam railroad 
tracks and the island the tracks of the Buffalo & Niag- 
ara Falls electric road are laid, which assures trolley 
car connections without any trouble. On the outside 
shore of the island there is ample water to allow of 
boats coming down the lake and river to land, thus 
assuring the possibility of running excursions by 
water as well as by rail, and establishing all kinds of 
transportation facilities. A good portion of the land is 
covered by woods, which if cleared up, as it is proposed, 
will make delightful spots for excursionists to rest 
while at the exposition. The Little Niagara River and 
Cayuga Creek will afford fine runs for electric 
launches. Onthe mainland, immediately opposite Cay- 
uga Island, isthe village of La Salle, which is a suburb 
of the city of Niagara Falls. This village takes its name 
from the famous French explorer who, on December 
6, 1678, landed at the mouth of the Niagara River and 
proceeded through the forest to the mouth of the small 
stream now known as Cayuga Creek, where he is said 
by some historians to have built the Griffon, the first 
vessel, other than Indian canoes, to sail the waters 
of the Great Lakes. Thus the locality is rich in his- 
torical interest. 

The reports of the Commissioners of the State Reser- 
vation at Niagara are authority for the statement that 
500,000 people annually visit the State reserve to see 
the falls. It is reasonable to suppose that many of this 
number would go to the exposition, while it is still 
more reasonable that the number of visitors would be 
largely increased by the holding of the exposition, and 
therefore it is estimated that during 1899 Niagara Falls 
will see the greatest influx of visitors it has ever known 
in a single year. 

While the exposition will not be entirely devoted to 
electricity and electrical subjects, it is already an- 
nounced by the management that the electrical features 
will predominate. The electrical power supply will be 
transmitted from the great power house of the Niagara 
Falls Power Company, a few miles below and almost 
in sight of the island, and its influence and presence 
will be demonstrated in almost every part of the ex- 
position grounds. There will be no boilers and ugly 
smoke stacks to mar the beauty of the spot, but all 
machinery will be operated by the subtile current from 
the falls. Electric cooking will be the order and all 
restaurants will be fitted with electrical apparatus 





necessary to the conduct of their business. The ob- 
ject of the exposition is to make fitting display of the 
progress made in the Pan-American countries during 
the century that will close with 1899. 
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Do People Have a True Conception of Their 
Looks? 

It has been said by one who ought to know that no 
man has any clear conception of how he himeelf looks. 
The expression of the face is continually changing. 
No artist, no camera, can catch this changing, fleeting, 
evanescent expression. When you look in the glass, 
the very intent to find out how you look is depicted on 
your face. The more you strive, the more the intent is 
intensified, and such an expression is not natural to 
your face. How often do we look at a photograph and 
find only disappointment in it? Why is this? The 
camera depicts the sitter just as he is at the moment 
the picture is taken, but very seldom can the instru- 
ment catch and record that subtile thing called “ natu- 
ral expression,” because few persons are natural when 
seated before the camera. Weil, what of al! this? 
Simply this. If you are noble, loving and true, such 
virtues will light up your face ; if you are sordid, mean 
and selfish, your face proclaims it to the world. Any- 
thing in your life that is active for either good or evil 
will impress itself upon your personal appearance. 
Pride, scorn, hate and lust write themselves indelibly 
in the physiognomy. When such ignoble qualities rule 
the life and have become habitual, they are impressed 
on the face and finally become habitual to the counte- 
nance, and the features themselves become perma- 
nently changed to accord with such expressions. It 
has often been remarked that persons who have been 
married for a long term of years come to look some- 
thing alike, nor is this surprising when we call to mind 
that their life and environment is cne, made up of the 
same joys and sorrows, the same hardships and _ trials, 
and the same successes and pleasures—in short, the 
intellectual and spiritual atmosphere of both is to a 
considerable extent identical, and we know that these 
things affect the physiognomy often to such a degree as 
to mould the physical features of the face into the 
saine shape.—Extract from an editorial in the Journal 
of Medicine and Science, 


EE EET ee Ea 
Advances of Modern Science. 

There are some that imagine that the Victorian age 
has been destructive of the belief in miracles. In 
reality it, more than any other since the world began, 
has brought home to the average man the stupendous 
miracle of the world. They call it a materialist age, 
which has chained the soul of man to inert matter. 
But almost before the reproach is heard, science pro 
claims that there is no such thing as inert matter, that 
every atom is alive, and that our mortal bodies are 
vast composite conglomerations of living organisms, 
upon whose pitched battles in our veins depend our 
health or our disease. To take but one instanee. In- 
agine all that we understand by the word microbe, and 
then recall the fact that the microbe was practically 
unknown when the Queen came to the throne. In a 
very special fashion, science has revealed to us a new 
heaven and a new earth, infinitely marvelous, testify 
ing to an understanding so vast that the mind of man 
cannot by searching find it out, Behind each dis 
covery that advances our knowledge, the infinite un 
known indefinitely recedes. We weigh the stars, 
analyze their composition in the spectroscope; we 
photograph the moon and make maps of the canals in 
Mars. But far more stupendous are the discoveries 
that have been made, not in the infinitely distant 
abysses of space, but in the infinitesimally small mole- 
cules which are all around. Science has sent its Roent- 
gen ray through the darkened veil, and reveaied the 
invisible and summoned all men to enjoy it as their 
inheritance.—‘‘A Retrospect of Sixty Years,” by W. 
T. Stead, in June Review of Reviews. 
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The University of California. 

The University of California has $4,000,000 already 
pledged for its support, and asks architects to coinpete 
for the plans for the new buildings, and a jury of 
famous architects has been secured to pass upon the 
plans. The jury is to meet at Antwerp as soon as the 
plans are completed. The competition is to be inter- 
national. An advisory board has been selected to fix 
upon such location as will best suit the landscape. On 
this board are Alma Tadema, Puvis de Chavannes, 
Andre, Luciain, and Knaus. 
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A Big Cannon Casting. 

At the Otis Steel Works, Cleveland, Ohio, Avgus: 4, 
the casting of a smooth bore gun on the methods sug. 
gested by Dr. R. J. Gatling, of Hartford, Conn., inven 
tor of the Gatling gun, was successfully performed. 
The government thought so well of Dr. Gatling’s 
method that Congress appropriated $40,000 for the 
test. The casting weighed 30 tons and the gun, when 
couipleted, will weigh 16 tons and will carry a400 pound 
projectile, 
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THE BOOK CARRIERS OF 
THE WEW LIBRARY OF 
CONGRESS BUILDING 
Continued from first 

page. ) 

along. The carrier, after 

passing the next curve, de 

scends to the main track 
and travels to the opposite 
terminal, where it passes 
through the same series of 
vperations 

In order to keep the 
carrier vertical while the 
truck is passing the curves 
of the terminals, a num 
ber of sliding frames are 
provided at the curves; 
and these frames have ver 
tical surfaces which engage 
the carrier and prevent its 
tipping. At the first curve 

a simple rectangular frame 

is mounted on slightly in 

clined rails, so that gravity 


places it in the path of the 


carrier . and, when the lat 
ter strikes against the 
frame, the frame, while 


bearing against the end of 
the carrier, travels up the 
inclined rails until the ear 
rier has passed above it. At this point, two 
supplemse ntal rails enter grooves in the sides of 
a boss on the back plate and maintain the ver 
tical position of the carrier until the upper 
curve is reachec. The sliding frames at this 
and the next two curves are the same, except 
that the frame for the lower curve is inverted. 
These frames consist of a base and two depend- 
ing legs, and thev slide on horizontal rails. The 


legs form continuations of the supplemental 
rails; and, as the carrier passes around the 


curve, the frame slides on its rail to correspond 
horizontal component of the motion of 
The frame is returned to its first 
which is attached to a 


to the 
the carrier 
position by a chain 
weig ht in a vertical tube whose lower end is 
closed, and is provided with a cock to regulate 
the escape of the air under the weight and thus 
to prevent shock 4¢ the last curve no frame is 
needed to steady the carrier 

The carriers necessarily move at a slow rate 
of speed while passing through the terminals ; 
but, as there are twenty-seven hundred feet of 
cable, the speed is increased while the carriers 
are passing from one terminal to the other. 
There are two carriers on the cable and they 
are half the length of the cable apart, so that 
the carriers are in the terminals at the same 
time, one at the library and one at the Capitol. 

While the 


cable is run at a sper ad of fifty 


carriers are in the terminals, the 
feet per minute : 
but while they are in the tunnel the speed of 
the cable is six hundred feet per minute. Two 


minutes are required for the passage through 
the terminals and two minutes in the tunnel. 
By the use of ball bearings, the power required 
is reduced to five horse 
power. An electric motor 
is used and is belted to one 
of two parallel shafts in a 
framework below the ter 
minal in the library. Two 
belts connect pulleys on 
these shafts. and the shaft 
that is belted to the motor 
is connected by a belt to a 
third shaft from which the 
power is taken One pul 
ley on each of the first two 
shafts is connected to its 
shaft by a friction clatch, 
and the operating levers 
of these clutehes are con 
nected indirectly to a long 
sliding rod whose farther 
end is pivoted to a lever in 
the path of the incoming 
carrier. The rod is also 
connected to a lever that is 
in the path of the carrier 
terminal 
When the friction elutch 
on tiret 


as it leaves the 


shaft is in, the 


speed of the motor is re 


duced but twice: and this 
condition obtains when 
the carrier has passed 


through the terminal ; but. 
when the clutch on the 
second shaft is in. the 


speed is redaced four times 
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THE LIBRARY-CAPITOL CARRIER. 





OF LIBRARY-CAPITOL CARRIER AT BASE OF LIBRARY TERMINAL. 
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THE TERMINAL IN THE READING ROOM OF THE BOOK STACK CARRIER. 


to allow the carrier to tra- 
verse the terminal safely. 

This book carrier, like 
that for the book stacks, 1s 
the result of much experi- 
ment during its construc- 
tion, and they are the nrst 
carriers of their kinds. 

The book stacks in the 
Library of Congress are 
placed in two wings, situ- 
ated north and south re- 
spectively of the rotunda. 
There are nine floors in 
each stack. Two inde- 
pendent book carriers are 
provided to bring the ro- 
tunda into communication 
with the two stacks, and 
they are duplicates. They 
were constructed by the 
Miles Pneumatic Tube 
Company, of Boston, Mass. 
These carriers run from 
within the cireular desk in 
the center of the rotunda, 
down to the second floor 
below, where they pass to 
the centers of the book 
stacks and up _ vertical 
shafts to the top of the 
book stacks. 

These carrier systems employ pairs of sprocket 
chains four hundred and fifty feet long, each 
system having eighteen carriers pivoted at equal 
distances apart on the pairs of sprocket chains. 

Each carrier has a system of keys pivoted in 
its back, by which it may be made to take a 
book to any particular floor of the book stack 
and there deposit it automatically. Any carrier 
leaving the reading room empty will pick up 
the first book that is placed in the delivery 
tray of one of- the stations in its course; but it 
will not take up books similarly placed at any 
subsequent station on the line. A carrier may 
be made to take a book to the central station 
and carry one back on the same round trip ; 
but it cannot take a book to the stack and 
carry one back on its return trip. The carriers 
travel at a uniform speed of one hundred feet 
per minute by sprocket wheels that engage the 
chains at the foot of the vertical shaft in the 
stacks, and the power is derived from a 2% 
horse power electric motor. The sprocket 
chains pass over large pulleys at the top of the 
shaft through the book stacks, and the bearing 
blocks of these pulleys are adjustable vertically 
on screws to tighten the chains. 

The carriers are in principle like those of the 
Library-Capitol carrier system, and they consist 
of a solid back and sides and a bottom and 
front formed by parallel, separated fingers at- 
tached to the back. In the vertical portions of 
the carrier’s travel it is kept upright by rails 
which occupy grooves in the sides of the car- 
rier, and the carrier is steadied by vertical 
strips as it approaches the rails, to insure the 
rails’ entering the grooves. 

In a compartment in the 
back of the carrier are 
mounted, on a horizontal 
shaft, nine key levers, ¢, 
which operate the receivers 
of the stations, and one 
“pick up” lever, a, which 
operates the delivery trays 
of the stations. The key 
levers are duplicates and 
are formed with a project- 
ing lug below and a slight- 
ly dished upper end. The 
lugs, when projected out, 
operate the mechanisin 
that throws a receiver, con- 
sisting of a series of paral- 
lel, separated fingers, on a 
pivoted frame into posi- 
tion under the carrier to 
take the book from the 
latter as its fingers pass 
down between those of the 
receiver. A rock shaft 
above the receiving sta- 
tion is connected by links 
and levers to the pivoted 
frame of the receiver, and 
this shaft is turned by a 
sprocket chain passing 
over a sprocket wheel on 
the shaft and connected at 
one end to a block that 
slides in a fixed, vertical 
guide. This block has a 




















AUGUST 21, 1897.] 





lug that is engaged by the lug on the proper key lever 
for that station when the latter lug is projected from 
the carrier. This engagement pulls on the chain and 
swings the receiver into operative position. A counter- 
weight on the other end of the chain gradually falls in 
a closed tube and throws the receiver and its book out 
of the path of the carriers. As the sliding block de- 
scends, a weighted lever carried thereby passes a shaft 
and is thus foreed against the key lever lug and disen- 
cages it from the iug on the block. The key levers are 
set for the proper station at the central station in the 
rotunda. The carrier comes to the central station on 
the part of the sprocket chains that is at the rear, and, 
after passing over the large wheels at the top, descends 
through a fixed inclined series of fingers down which 
the book slides toa desk. As all incoming books are 
left here, it is not necessary to make the receiving fin- 
vers movable. Below these fingers are a series of simi- 
iat Gugers that are inclined in the opposite direction, 
on which fingers the book to be sent to the stack is 
placed. The book is held from sliding down by a series 
of short fingers that are placed between the tixed fin- 
vers and that are mounted on a rock shaft. This rock 
shaft is linked to another rock shaft on which is splined 
a sleeve having an arm that carries a roller which sets 
the proper key lever by bearing against its upper end, 
this end being projected out in the act of releasing the 
receiver. These rock shafts are operated from another 
rock shaft above them that is turned by a lug on the 
pick up lever in the same manner as the key lever 
operates the receivers in the stacks. Thus, the roller 
is thrown out and sets the key lever at the same time 
as the book is delivered to the carrier. The position of 
the roller is determined by a finger which engages a 

ove in the sleeve and that is carried by a horizontal 
rack. The rack is shifted by a gear on a vertical shaft 
that is geared with a horizontal shaft carrying a handle 
over a dial with nine digits upon its face. In order 
not to set a key lever except when a book is to be sent 
to the stack, the vertical guide for the sliding block is 
hinged below and is allowed to tip back above, to be 
out of the way of the pick up. A movement of a 
handle throws the guide to the vertical position, where 
it is held by a gravity catch which is released on the 
upward movement of the sliding block. 
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the lugs being out of vertical alignment with each 
other. A long horizontal arm on the pick up passes 
behind the upper end of the key levers, so that, when 
any of the jatter are set, the upper lug of the pick 
up is withdrawn, and the lower lug is projected. 

The depositing in the stack is performed by a hori- 
zontally sliding tray composed of parallel, separated 
fingers and operated by a block sliding ina pivoted 
pair of guides like those used at central station for the 
same purpose, The carrier rises through these fingers 
and takes up the book, after which the counterweight 
carries the tray out of the path of the carriers. This 
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throws in the upper pick up lug; and a fixed cam at 
central station, operating on the lower pick up lug, 
throws the upper lug again into operative position. 

Pneumatic tubes similar to those used by cash car- 
riers convey orders for this system and also for the 
system running to the Capitol. 

The beautiful mahogany casing of the carrier at the 
reading room terminal is lined with asbestos so that no 
sound of the machinery may disturb the readers. 

—_—_—_——S- 0 
THE SEAGOING FERRY “PERE MARQUETTE.” 
We present illustrations of the twin screw car ferry 





The pick up is alever having a tug at each end, 


Zz. 
Y 
; 


ny ‘ 
“> 
i 


iain die ne nn en ne a an 


LONGITUDINAL SECTION OF THE 


THE “PERE MARQUETTE” 
Deck length, 350 feet; beam, 56 feet; depth, 3644 feet; capacity, 30 loaded freight cars or 16 passenger cars ; speed, 16 knots, 


“Pere Marquette,” which has been built for the Flint 








Th Terai T 


"eee ee eee ee 











ewe ee eee wee 








TEU PAPERS Rs saseevissesetiniteetsrereieeesegl LETT 





12 








iene 


and Pere Marquette Railroad for trensporting freight 
or passenger cars across Lake Michigan. She is con 
siderably the largest ship of her kind afloat, and in re- 
spect of her seagoing qualities she is quite unique 
among the large ferries of the United States. Her di- 
mensions are 350 feet long on deck, 56 feet in beam, 
with a depth from keel to upper deck of 361¢ feet. 
She has four tracks, with accominodation for thirty 
freight cars or sixteen full sized passenger cars. 

The Flint and Pere Marquette Railroad runs from 
Toledo, Detroit, Flint, Saginaw, Bay City, through 
Michigan and up through the lower peninsula to 
Ludington. From the latter place a line of steamers 
runs across Lake Michigan to Milwaukee. Chicago, and 
Manitowoc. The new ferry has been built for service 
between Ludington and Manitowoc, a distance of about 
sixty miles. As she is intended to run continuously 
throughout the whole year, she has been given great 
strength and a special shape hall to enable 
her to withstand the heavy weather and the crush- 
ing strains of the ice during the winter months. 
Accordingly the framing from below the turn of the 
bilge to the upper deck is built of 12 inch channels 
weighing 25 pounds to the foot ; the frames are spaced 
24 inches center to center; the keel 48 
in width and weighs 824¢ pounds per square foot ; the 
center plate keelson is 42 inches wide and weighs 25 
pounds per square foot, and the floor plates are 380 
inches deep at the center, weighing 20 pounds to the 
foot, and they are connected to the center girder by 
double angles. On each side of the center girder, and 
spaced 634 feet from center to center, are two continu- 
ous keelsons flanged to the shell plating and extending 
above the top of the floor. The whole of the material 
worked into the bottom construction of the 
beneath the engine and boiler spaces is made specially 
heavy. The shell plating from the keel to the bilge 
weighs 25144 pounds to the square foot, There are two 
water line strakes above the bilge and the 
strake, the last being double; all of these weigh 
pounds to the square foot. The plating between main 
and upper decks weighs 10 and 1244 pounds, and upper 
deck sheer strake weighs 15 pounds to the square foot. 
From the stem to about 35 feet aft, and from the keel 
to about 3 feet above the water line, the shell plating is 
double, and it is needless to add that the interior of 
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“PERE MARQUETTE.” 





THE LARGEST SEAGOING FERRY STEAMER AFLOAT. 
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the bow is strongly reinforced with 
heavy bracing. The propeller shafts are protected by 
the plating of the hull, which is brought out and 
around the shafting so as to form a tube or sleeve. 

The motive power of the “ Pere Marquette” consists 
of two sets of compound engines, the cylinders being 27 
and 56 inches diameter by 26 inches stroke. The high 
pressure cylinders are fitted with piston valves and the 
low pressure cylinders with double ported slide valves, 
and the Stepheasou link motion is employed. Steam 
is furnished by four single ended return tube boilers, 15 
feet feet long. The steam pres- 
sure is 135 pounds per square inch. The cabins are 
all placed on the upper deck, part of them being for- 
ward of the smokestacks and the rest being located aft, 
as will be seen from the accompanying drawing. Inthe 
forward cabin is a passenger saloon, 36 feet long by 10 
feet wide, and ten staterooms, There is asmoking room 
measuring 10 feet 6 inches by 8 feet wide, with lava- 
tory adjoining. The 
saloon 16 feet long by 11 feet wide, and dining room for 


vessel at 


the 


8 inches diameter by 12 


after cabin contains a dining 


the officers and crew. 

Exeept in regard to her stern, which is open after the 
fashion of all ferry boats, the ‘* Pere Marquette ” would 
readily be mistaken for an oceangoing steamship. The 
two pole spars and the raking smokestacks give the 
vessel a very handsome aud seaworthy appearance, and 


facts. Indeed, one record specially devoted to this 
feature shows that of 212 persons struck, only 74 were 
killed. Taking it all in all, there seems to be no more 
groundless popular fear than that of lightning. Indeed, 
if one can go by statisties, the risk of meeting death by a 
horse kick in New York is over 50 per cent greater than 
that of death by lightning. Yet with all the weight of 
statistics against its deadliness, lightning will probably 
continue to scare people as heretofore. Perhaps, after 
all, there may be a more direct cause than the mere 
psychological one usually ascribed to it, and that is the 
fact that many people of nervous temperament are 
affected hours before the approach of a thunder storm 
and thus rendered particularly powerless to stand the 
strain which more or less affects even the most phleg- 
matic natures during a disturbance in the heavens. 

- —> + Oe OtC—ttS 

A NAIL HOLDING DEVICE FOR HAMMERS. 

An attachment to carpenters’ hammers, for placing a 
nail in the position where it is to be driven, is shown in 
the accompanying illustration, the hammer and its at- 
tachment being then disvonnected from the nail and 
the latter driven in the usual way by the use of the 
hammer. The improvement has been patented by 
Albert R. Treat, of No. 1333 De Long Street, Los 
Angeles, Cal. Fig. 1 represents the application of the 





her performance since she has been upon the lakes has | 
Witn a fall load in open | 
water she has more than once been driven at a speed | 
This is over three and a halt | 
During the win 
ter salve put to some On 
one oceasion she made the trip of sixty miles with thirty 
loaded freight cars aboard, in the face of a heavy gale 
which necessitated the other boat of the company put- 


been fully up to expectation 


of sixteen miles an hour 
miles faster than the contract speed 
severe tests. 


has been very 


ting back to shelter: and on more than one oceasion 
she has pushed her way continuously through solid ice 
fourteen inches thick and maintained the speed of ten 
milesan heur. This, however,is not by any means 
the heaviest work that she will have to do, as it is not 


uocommon during a hard winter forthe ice to be two 





or even three feet thick, and the heavy gales will fre 
»a thickness of eight or ten feet. | 


quently pile it up ¢ 
‘Pere Marquette * is taken in | 


In making a landing, the 
stern first, and the twin serews are used in the winter | 
time to wash away the accumulation of ice in the slip. 
This interesting vessel was designed by Mr. Robert 
and we are informed that | 
the company is so well pleased with her performance | 
that they build a fleet of the same kind. 
‘Ys are indebted for illustrations and particulars to the 
ilders [F. W. Wheeler & Company, of West Bay City, 


shigan 


Logan, of Cleveland, Obio, 


intend to 
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Thunder, Lightning, and Fear. 

A current news item, says the Electrical Engineer, 
gives the results of an investiation carried out by Dr. 
Gi. Stanley Hall, president of Clark University, on the 
things that most excite fear in people. Of the 298 
classes of objects of fear to which 1,707 persons con- 
feased, thunder and lightning led all the rest, although 
in certain localities for instance, those subject to 
cyclones, etc., the fear of the latter predominates. It 
may be accepted as probably true that thunder storms 


an, 


constitute the most pronounced source of fear with the 
majority of people, due, no doubt, to the always im- 
pressive and not infrequently overpowering nature of the 
phenomenon. But is there any justification in fact for 
this fear so far as fatal results are concerned ? We believe 
there is not, but on the contrary, that many other causes 
which barely have a place in Dr. Hall’s list are infinitely 
more entitled to the distinction as fear producers than 
lightning. As proof of this we may cite statistics of 
the United States weather bureau. These show that 
for the four years 1890-03 the deaths from lightning 
numbered 7384, or an average of 10 a year. Again, Mr. 
H. F. Kretzer, of St. Louis, found from the record of 
nearly 200 newspapers that for the five years 1883-88 
there were 1,090 deaths caused by lightning, or an 
average of 206 a year. Wedoubt whether, of the num- 
ber of deaths classed as ‘* accidental” in the whole 
United States, any one group can show so small a 
number. In New York City alone over 200 people 
are drowned every year, while nearly 150 are burnt or 
scalded to death, and close on to 500 persons meet their 
end by falls of one kind er another. Comparing the 
record of 206 lightning fatalities for the whole country 
with the above records for New York City with its total 
of nearly 1,500 accidental deaths every year, it will be 
seen how groundiess is the popular fear of lightning. 
it iss survival, an inherited saperstition. 

But there is another point in connection with this 
matter which ought to be particularly comforting to 
country dwellers may not be 
affected in like manner, and that is, that statistics 
show that the risk of lightning is five times greater 
in the country than in the city. The cause of this im- 
munity for city dwellers is not far to seek. It is doubt- 
less due to the predominance of metal roofs, the well 
grounded water pipes in houses, and probably as much 
as anything to the protective network of overhead elee- 
tric wires of al! kinds, The popular belief that stroke 


city dwellers, albeit 





device and Fig. 2 is a bottom plan view. It comprises 
aclamp and a jaw-holding casing, preferably. formed 
from one piece of metal, the clamp opening sufficiently 
to be passed over the handle, close up to the shank of 
the head of the bammer, where it is secured in posi- 


tion by aserew. Within the casing, and extending at 





IN 


TREAT’S NAIL HOLDER FOR HAMMERS. 
the side of and over a slot in its bottom face, are two 
pivoted jaws, normally held closed by a spring, these 
jaws engaging and holding the nail head as it is slipped 
into the slot, as indicated in Fig. 2, and the nail head 
being thus held between the jaws and the shank of 
the hammer head. With the nail held in such posi- 
tion it may be readily started in the surface where it is 
to be driven. ‘ue spring and jaws being entirely 
within the casing, there are no parts of the device 
liable to catch in the workman’s clothes. 

Dogs for Attacking Military Cyclists, 

It is stated in the German papers that an attempt is 
being made in some garrisons to train dogs to attack 
military cyclists. Since the cycle was introduced into 
the army, German officers seem to have been consider- 
ing how the advantage could be neutralized, and they 
have come to the conclusion that the dog, a Great 
Dane by preference because of his weight and strength, 
is the best instrument to employ. The training of the 
animals is going forward in the garrisons of Berlin. 
They are taught in the first place, it is said, to distin- 
guish German, Austrian, and Italian uniforms from 
those of French and Russian soldiers, and when their 
education in this respect is sufficiently advanced, they 
are taught to throw themselves upon the cyclists who 
wear the uniform of the supposed enemy. The Avenir 
Militaire says that cruelty is employed in their train- 
ing, in which the whip plays a large part. Cyclists 
elad in various uniforms, and so guarded by padding 
that they are protected against bites, ride past or among 
the dogs, and these instantly rush at men costumed as 
Frenchmen or Russians, and throw them over. If by 
any chance a dog should attack a representative of the 
triple alliance he is severely whipped, while areward is 
given him when he assails the man who petsonates an 
enemy. Here, we are told, is the whole secret of the 
training. German officers believe that a small number 
of dogs would rapidly dismount a scouting party of 
cyclists, and they dread the employment by the enemy 
of dogs for this work, fearing that in this case the ani- 
mals might fight among themselves, and losing their 
sense of distinction between friends and foes, might at- 
tack the former. The Avenir Militaire urges French 





officers to take up the work of training dogs for this 
guerre aux cyclistes, 
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of lightning is invariably fatal is also not borne out by Selence Notes, 
Mr. Douglas, of Harvard College Observatory, has 


determined the period of rotation of Ganymede, the 
third satellite of Jupiter. He proves it to be 7 days, 
5 hours, that is, nearly equal to its period of sidereal 
revolution. This confirms the statement of Herschel, 
that the satellites of Jupiter always turn the same 
face to their planet as the moon does to the earth.— 
Revue Scientifique. 

Rinderpest being a cattle disease, Dr. Koch has found 
out that it does not attack birds. He tried to inoculate 
hens, pigeons, guinea fowls, a crane, an eagle and a 
secretary bird with the bacillus of the disease, but it 
did not affect them. He was equally unsuccessful 
with dogs, mice, rabbits and guinea pigs, but is not 
sure that the diséase may not be conveyed to cattle by 
any of these animals. 

The town council*of Berlin have, by the advice of 
Prof. Virchow, decided to appoint a municipal hydro- 
logist, whose duty it will be to supervise the Berlin 
waterworks in the interest of public health. In Paris 
the water supply is becoming a serious question, espe- 
cially in view of the coming exhibition. The con- 
sumption has been steadily increasing for some years, 
and the authorities are busily engaged in the considera- 
tion of schemes for securing an adequate supply in the 
future. 

According to the Revue de lElectricité, birds are 
provided for in a wonderful way by nature. It may be 
noticed that their plumage is always tidy, no matter 
how rapid their flight may have been a moment before 
the time of our observing them. This, says the French 
paper, is due to the feathers being electrified positively, 
the down negatively by the air, so that the attraction 
between them makes them cling together in their 
place. This is very interesting, if the statement can be 
substantiated. 

An inhabitant of the Scilly Islands was struck by 
the fact that the rats there seemed to prosper greatly, 
although the place is very barren. He resolved to in- 
vestigate the cause of this, and digging up some of the 
nests by the seashore, found that the rats had dragged 
crabs into their holes, and, in order to prevent their 
escape, had bitten off their legs. No doubt the prey 
had been seized at low tide and brought home, to be 
stored up there by the original device just described.— 
Der Stein der Weisen. 


Nitrate of lead is the cheapest disinfectant known 
that fulfills its intent. It does not, however, prevent 
putrefaction. The chloride of lead is much more ef- 
fective in all directions. It is made by dissolving a 
small teaspoonful of the nitrate of lead in a pint of 
boiling water; then dissolving two teaspoonfuls of 
common salt in eight quarts of water. When both are 
thoroughly dissolved, mix the solution. When the 
sediments have settled, you have two gallons of clear 
fluid, which is a saturated solution of chloride of lead 
in water. A pound of nitrate of lead will make several 
barrels of the liquid and cost fifty cents retail. 


Dispatches from Tacoma, Wash., dated August 3, 
say mail advices give further particulars of the great 
eruption of Moant Mayon in the Philippines, which 
began on June 26. This voleano is in the southeri 
portion of the island of Luzon. It was said at first that 
fifty-six persons lost their lives and many more were in- 
jured, but the latest advices at Hong-Kong from Manila 
place the loss of life to July lat fully 500. It was believed 
in Manila that the loss would be much greater before 
the voleano subsided. The flourishing towns of Mali- 
pot, Bacay and Libog were partly or wholly destroyed, 
and lava was still pouring into them. Many small 
hamlets and valleys at the foot of the mountain were 
certain of destruction, and it was considered no less 
certain that many of the rural population would be 
caught by the falling ashes and running red hot lava 
before they could get out of danger. 


A series of geological lectures lately delivered in 
Boston by Mr. Grabau possessed the special value of 
throwing light, according to the most recent investiga- 
tions, upon the feature of consolidation which pe- 
culiarly characterizes the conglomerates in some parts 
of New England, which have long been the subject of 
scientific study. This consolidation the lecturer finds 
to be due, in many cases, to the cementing together of 
sand and pebble by the carbonate of lime, silica or 
oxide of iron present in the water—a process even now 
going on, in many places, in the sediment deposited at 
the mouth of rivers or on the sea coasts, where the 
water contains an abundance of these materials. Ot 
this formation are the sandstones, pudding stones and 
freestones, which occupy so important a place in mod- 
ern construction, their value for this purpose vary- 
ing with their resistance to the action of the atmo- 
sphere, which depends upon the nature of the cement- 
ing principle holding the mass together ; some of the 
pudding stones are so resistant to the atmosphere that 
ages have not disintegrated them, due to the presence 
of felsite pebbles and a clay cementing substance. The 
great necessity, in laying these stones, of observing 
their lines of stratification has only within a few years 
been appreciated by builders, 





























AUGUST 21, 1897.] 


BLACK ART.* 


BY WILLJAM B. CAULK. 








Scientific American, 











vases are again shown empty, and again placed one on | appears is painted white, and the magician is dressed 


each of the tables, A borrowed watch is placed in one 


To the Yogi and Mahatmas of India, the magicians |of the vases, from which it disappears and is found in 


and illusionists of Europe and America are indebted | the vase on the other table. 
for the ideas of many of their best tricks and illusions. | appears and dances around the stage, becomes dismem- 


While the published 
reports of many of 
the alleged marvel- 
ous effects produced 
by the “wonder 
workers” of India 
must be taken with 
very large amount 
f salt, yet we must 
vive these people 
due eredit for being 
the originators of 
wany tricks from 
which the modern 
magician has taken 
prineiples on which 
he has founded and 
-reated several of the 
vrandest and most 
successful illusions of 
jnodern times. 

Take, for instance, 
the illusion known 
is * black art,” or the 
‘widnight mysteries 
if the Yogi,” made 
famous in this coun- 

try by those master 
minds of magic, 
Harry Kellar and the 
late Alexander Herr- 
mann, The weird 
illusion is founded on 
an idea advaneed by 
the Yogi of India. No doubt nearly all of the readers 
of this article have seen ** black art” presented by one 
of the above named magicians, yet the number who 
could advance a plausible explanation of how it was 
done are very few, because as soon as one thinks that 
he has discovered the seeret, the performer produces 
an effect in direct variance with the principle on which 
the illusion appears to be founded. 

In this illusion the entire stage from the first groove 
to the rear is hung with black velvet, the floor covered 
with black felt, and the top is covered with black vel- 
vet, thus forming a large room lined entirely in black. 
The regular footlights are turned out, and a special set 
are used, that consist of a row of open gas jets placed 
on a line with the boxes, and carried up the outside of 
the black room, as shown in the large engraving. 

The lights throughout the entire house are either 
turned very low or put out, with the exception of the 
special lights mentioned above. 

The curtain rises, disclosing the black chamber. In a 
moment the magician appears, dressed in a white suit ; 
a wave of his hand, and a white wand appears float- 
ing in the air, which the magician secures. A wave of 
the wand, and a table appears on the right, then a 
second table appears on the left. A large vase ap- 
pears on one of the tables, and a second vase ap- 
pears on the magician’s outstretched hand. Both of 
the vases are shown and proved empty, and in one is 
placed a few orange seeds, and the wand is passed 
over the vase, which instantly becomes filled with 
oranges. The oranges are poured into the second, 
then returned to the first vase, when they disappear as 

quickly and as mysteriously as they appeared, and the 
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REMOVING THE 


AN ASSISTANT 








TABLE COVER. 


A life-size skeleton now 





THE STAGE SETTING FOR BLACK ART. 


bered, the separated parts floating about, but they 
finally rearticulate themselves, and the skeleton van 
ishes. Now arabbit is seen in one of the vases, from 
which it is taken by the performer, and in his hands it 
becomes two, which are tossed in the air and disappear. 





THE JOINTED PAPER SKELETON. 


The number and style of tricks performed in the 
mysterious black chamber are almost unlimited, but an 
explanation of the ones mentioned above will suffice to 
show how “ black art” is performed. 

While the stage is draped in black, everything that 





THE DISARTICULATED 


in white. There is an assistant on the stage all through 
the act, but as he is dressed in black, with gloves ou 
his hands and hood over his head, made of black velvet, 
he is not seen by the spectators, whose sight is some- 

what dazzled by the 
The 
the 


covered 


open gas jets. 
are 
stage, but 
with pieces of black 
rendering 
The 


engraving 


tables on 


veivet, 
them invisible. 
second 
shows how the assist 
the 


and 


ant removes 


piece of velvet 
causes a table to ap 
pear the 
cilan’s command, 


al Thiaigri 


The vases are also 


sitting on the stage, 


but covered with 
pieces of black vel- 
vet. By picking up 
the covered vases 
the assistant can 
cause them to ap 
pear, by removing 
the velvet, one on 
the table and the 


other on the perform 

ers hand. The 

oranges are in a black 

bag, 

the 

pours them into ¢ 
To 


oranges 


velvet from 
assistant 


he 


tim 


which 
Vase, cause 
to vanish, 
the magician, in 
stead of pouring them into the vase, pours them into 
the open mouth of a large black bag held by the assist 
The transposition of the 
The 


assistant merely removes it from the vase in which the 


ant just over the lower vase. 
watch from one vase to the other is just as easy. 


performer placed it, and places it in the second vase. 
The manipulation of the rabbit is equally simple. The 
assistant places the first one in the vase by means of 
ablack bag in which it was concealed, then places the 
second one in the performer’s hands from 
small bag. In vanishing the rabbits the performe 
merely tosses them up into a large open-mouthed black 
bag held by the assistant. 

The skeleton is made of papier maché, painted white, 
and fastened on a thin board that is sawed to shape 
and covered with black velvet. One arm 
are jointed so as to be readily removed and replaced by 
the assistant when he is operating the skeleton. The 
two last illustrations fully expiain the method of con 
struction and manipulation of the skeleton. 

The tables are made either of wood or papier meché 
and painted white. The 
maché, painted white on the outside and black on the 
inside. The reason the inside of the vases are painted 
black is to prevent the hand of the assistant being seen 
when he places it in the vase. 

This is one of the most expensive of stage illusions, 
dollars to properly stage it 


a second 


and one leg 


vases are made of papier 


costing several hundred 
with the best drapery and accessories, and unless such 
are used the proper illusory effect is lost. In magic as 
wellas in other business, cheap apparatus is dear at 
any price. 

~~» ++» 

A BRONZE monument of Pere Marquette, the priest 
Mick. 


on 


and explorer, was unveiled in Marquette 
July 15. 
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The Extent of the Universe. 

Prof. Simon Newcomb has delivered an interesting 
address on the “ Problems of Astronomy” at the dedi- 
cation of the Fiower Observatory, University of Penn- 
syivania. It is printed in full in Seience. We take 
from it the following passage : 

I have seldom felt a more delicious sense of repose 
than when crossing the ocean during the summer 
months I sought a place where I could lie alone on the 
deck, look up at the constellations, with Lyra near the 
zenith, and, while listening to the clank of the engin», 
try to caleulate the hundreds of millions of years 
whieh would be required by our ship to reach the star 
eoutinue her course in that direc- 
tion without ever stopping. It isa striking example 
of how easily we may fail to realize our knowledge 
when I say that I have thought many a time how de- 
liciously one might pass those hundred millions of 
years in a journey to the star a Lyre, without its oc- 
curring to me that are avtually making that very 
journey at a speed compared with which the motion of 
indeed. Through every year, 
every bour, every minute, of human history from the 
first appearance of man on the earth, from the era of 
the builders of the Pyramids, through the times of 
Cesar and Hannibal, through the period of every 
event that history records, not merely our earth, but 
the san and the whole solar system with it, have been 
speeding their way toward the star of which I speak 
on & journey of which we know neither the beginning 
nor the end. During every clock beat through which 
humanity has existed it has moved on this journey by 
an amount which we cannot specify more exactly than 
to say that it is probably between five and nine miles 
per secon We at this moment thousands of 
miles nearer to a Lyrw than we were a few minutes ago 


a Ly re, if she could 


we 


the steamship is slow 


when I began this discourse, and through every future 
moment for untold thousands of years to come the 
earth and all there is on it will be nearer to a Lyra, or 
nearer to the place where that star now is, by hundreds 
of miles minute of time come and gone. 
When there’ Probably in less than 
* willion years, perhaps in half a million. We can- 
not tell exactly, but get there we must, if the laws 
of nature and the laws of motion continue as they are. 


for every 


we get 


shall 


To attain to the stars was the seemingly vain wish of 
the philosopher, but the whole human race is, in a 
certain sense, realizing this wish as rapidly as a speed 
of six or eight miles a second can bring it about. 


in the not distant future afford the means of approxi- 
mating to a solution of the problem already men- 
tioned—that of the extent of the universe. Notwith- 
stending the success of astronomers during the present 
century in measuring the parallax of a number of 
stars, the most recent investigations show that there 
are very few, perhaps bardly more than a score of 
stars of which the parallax and therefore the distance 
has been determined with any approach to certainty, 
Many parallaxes, determined by observers about the 
middle of the century, have had to disappear before 
the powerful tests applied by measures with the helio- 
meter; others have been greatly reduced and the dis- 
tances of the stars increased in proportion. So far as 
measurement goes, we can only say of the distances of 
all the stars, except the few whose parallaxes have 
been determined, that they are immeasurable. The 
| radius of the earth’s orbit, a line more than 90,000,000 
miles in length, not only vanishes from sight before we 
'reach the distance of the great mass of stars, but be- 
comes such a mere point that, when magnified by the 
powerful instruments of modern times, the most deli- 
cate appliances fail to make it measurable. Here the 
| solar motion comes to our help. This motion, by which, 
| as I havesaid, we are carried unceasingly through space, 
is made evident by a motion of most of the stars in the 
| opposite direction, just as, passing through a country 
/on a railway, we see the houses on the right and on the 
| left being left behind us. It is clear enough that the 
apparent motion will be more rapid the nearer the ob- 
ject. We may, therefore, form some idea of the dis- 
tance of the stars when we know the amount of the 
motion. It is found that in the great mass of stars of 
the sixth magnitude, the smallest visible to the naked 
eye, the motion is about three seconds per century. 
As a measure thus stated does not convey an accurate 
conception of magnitude to one not practiced in the 
subject, I would say that, in the heavens, to the or- 
dinary eye, a pair of stars will appear single unless 
they are separated by a distance of 150 or 200 seconds. 
Let us then imagine ourselves looking at a star of the 
sixth magnitude, which is at rest while we are carried 
past it with the motion of six or eight miles per second 
which I have deseribed. Mark its position in the 
heavens as we see it to-day ; then let its position again 
be marked 5,000 years hence. A good eye will just 
be able to perceive that there are two stars marked 
instead of one. The two would be so close together 
that no distinct space between them could be per- 
ceived by unaided vision. It is due to the magnifying 














I have called attention to this motion because it may 





power of the telescope, enlarging such smal! apparent 
distances, that the motion has been determined in so 
small a period as the 150 years during which accurate 
observations of the stars have been made. 





Lord Kelvin on Contact Electricity. 

At the Royal Institution Lord Kelvin recently gave 
a most important lecture. He began by showing; an 
experiment which conelusively proved Volta’s theory 
that, when a zine plate and a copper plate were put in 
contact, one became charged with positive electricity 
and the other with negative. Although he had shown 
this experiiient fifty years ago at Glasgow University, 
says the Builder, yet an immense amount of ingenuity 
had been wasted recently in trying to explain away this 
phenomenon. He considered that Volta was absolutely 
right and made an appeal to physicists to study Volta’s 
work seriously. A very interesting and novel experi- 
ment was shown. A plate of uranium was connected 
to one terminal of an electrometer, and was then 
touched by a plate of aluminum. It was seen by the 
deflection of the spot of light that the uranium plate 
becaine at first positively electrified ; it then gradually 
lost its charge and became negatively electrified. 
Lord Kelvin could suggest no explanation of this very 
mysterious experiment. Another interesting topic 
touched upon was Becquerel’s discovery of the radia- 
tion given off by uranium. This radiation is very 
feeble, but photographs of coins, ete.. taken by its 
means were thrown ona screen. He stated that it 
had been conclusively proved that this radiation was 
not due to phosphorescence, or the slow radiation of 
light previously absorbed, and he could give no ex- 
planation of it. Lord Kelvin was slightly discursive, 
but he was listened to most eagerly, and his points 
were rapidly taken up by an appreciative audience. 

a 
Big Pension Holl, 

The pension roll of the United States has almost 
reached the million mark. Commissioner Evans has 
just issued a statement showing that at the beginning 
of the fiscal year the pensioners numbered just 983,528, 
an increase of 12,850 for last year. During that year 
50,101 new pensions were granted and 3,971 persons 
were restored to the rolls. Old age and disease, how- 
ever, are working great inroads into the lists, for there 
were 31,960 deaths during the year. Other sources of 
loss were 1,074 from remarriage of widows, 1,845 orphans 
attained majority, 2,683 failures to claim pensions, and 
3,560 losses from unrecorded causes. 


























RECENTLY PATENTED INVENTIONS. | ripping attachment 
Mechanical, 


RouLeER MILL Beit Ferp.—Evelyn E. 
According Ww this improve 


place of the needle. 
Protherve, Brodhead, Ky 
ment the adjusting devices are at the outeide of the ma- 
chine, away from the rusting insluence of the hot, moist 
air of the (Internal parts. The invention also provides a 


the ripping knife 


applicable to any sewing machine, the knife of the at- 
tachment being secured to the needle bar and taking the 


| cover the feed device of the machine without interfering 
with its movements, the plate serving both as a guide for 


The shank of the knife is adapted to be 


is provided by this invention, readily 


A needle plate is also arranged to 
Buckie.—Charles F. 
and a guide for the seam being ope- 


tral socket with grooves and shoulders to act on the | 
wards of the lock after the fashion of bits, but the | R 

OMAN AND MEDIEVAL ART. 
socket is so formed that no impression can be taken of 
ite shape from which to make a duplicate of the key. 


Francisco, 


Diego, Cal. This invention is for an improvement on a 
formerly patented invention of the same inventor, the | was published in 1898. It contains much additional in- 


NEW BOOKS, ETC. 


By W. 
H. Goodyear. 1897. Meadville, Pa.: 
Flood & Vincent. The Chautauqua- 
Century Press. Pp. 307. Price $1 


This is a revised and enlarged edition of a work which 


San 








regulating gate to so cootrol ibestock that it will accu 
mulate in proper quantities the full width of the belt at 


rated upon. 
seenred in the needle receiving socket, and its blade is 
preferably razor-shaped, with either a straight or ser- 


its delivery end, finally overcoming the resistance of the | rated cutting edge. 


STaMP AFFIXING MACHINE.—Sinclair 
Tousey and Elia De Long, New York City. To facilitate 
| patting stamps ca envelopes or packages, this machine 
| provides for moistening the place where the stamp is to 
be affixed, has a reservoir for the stamps, and an auto- 
matic mechanism drawing one stamp at a time from the 
reservoir to a planger, one movement of the hand placing 
the stamp on the moistened envelope or package and 
operating the plunger to fix the stamp in position. Stamp- 
receiving receptacles may be introduced at will in the 
machine, providing for a supply of stamps of different 
denominations, to be used as desired. 


Automatic Dump For Hoistine Buck- 
eTs.—Matthew Liston and Lather Wilson, Ward, Col. 
This improvement comprises an inclined and pivoted 
| frame on which slides an attached cage shaped to receive 
| the buckets and having at its upper end inwardly pro- 

jecting hooks which engage the upper end of the bucket, 
the latter siiding the cage up the frame until the backet 
\ brake strap, according | overbalances the frame and its contents are discharged. 
tert adapted fo eD- | Supporting slide bars are attached wo the frame and 
re and bite into the head of the treenail,on the inner | extend therewith inside the cage, supporting the bucket 
of ite firet convolation. and the strap aleo has hori- above the cage, so the bucket will not engage the cage 
zontal openiags adapted to be engaged by the ends of a to slide it upward until the bucket is entirely within the 
lever or crows plece having at ite middie an upwardly cage and engages the hooks upon the upper end. 


wojecting square bose on whic oper y ke | 

Oe eae OO ee An operating Key. 8! Pour-WHEELED VEHICLE.—John W. 
Windle, Ormstown, Canada. According to the con- 
struction provided for by this improvement, the bottom 
of the vehicle body is below the ‘op plane of the wheels, 
owing to the upward curve of the bolsters. The bolsters 
have their ends tarned upward and then downward, truss 


an even sheet to the grinding rolia, 
of the feed choking, and stock 
that may escape from the belt feed being auiomatically 


gate and dropping ip 


there bemg no lMabinity 


retarped 


WELL PUMPING POWER. 
Grimes, Bluffton, Ind. 
views to be placed at a central! station to operate a series 
for oil or water wells, providing a 


-Greorge Ww. 
This invention relates to de 
of suzronnding pamps 
power of large capacity for operating a yreat number of 
welle. A master shaft is sapported vertically in a metal 
frame on a base sill, auxiliary shafte supported by the 


| 
| 


frame baving gear connection with the master shaft, 


there being pump rol actuating devices on the master | 
shaft and ov the auxibary shafts, and driving mechaniem 
The actuating 
to rotate with 
movement of the actuat- 


having connection with the maeter shaft 
mechantem kx firmly attached to Use ahaft 
it and aleo to prevent a vertica 


ing devices relatively te the shaft 


TOOL FOR 
Albert Collet, Par 
to thie Improvement, 


SCREWING TREFNAILLS 
im, France 
hae vertica 
“A 


face 


the treevail, and cen- } 
The strap is locked 
when tarned in one direction, 
forward and ecrewing it in, | 
opposite direction the strap 
without engaging the nail. 


central vertical rod oveacending iat 


tering the ecrewing tool on ite Lead, 
on the nal) by ite teeth, 
thes « 


ami when tarned in 


atying the treenaii 
the 


opens out and turns freely 





| wheels having axle bearings in the downwardly turned 
Mallway Appliances. portions. Bifurcated ends of a bolster embrace each pair 
Swircn.—Michael PF. Finnerty, Brook- | of wheels. 
N.Y. A switch more especially designed for use on Coat Houpgsr. — Robert J. Stuart, 
street railways is provided by this invention, its con | wow 
struction being such as to permnit the motorman or grip puuiataah os cs ce Bard raged ~ 
man ty readily eet the awitch ar desired while the car is | coat or similar garment, this invention provides a holder 
approaching it. The switch point is coonected with a having two horizontal bars with forwardly extending 
tar adapted to be shifted teaneversely, a lever ix con. | clamping fingers, a spring acting on an arm to clamp the 
with ihe bar, and cam levers adapted to be actuated | fingers together to support a coat, the device being con- 
from the approaching car control the movement of the nected with a standard or support, there being also a 
hur to shift the switeh point to open or closed position, | foot lever and connections by which the clamping fingers 


lyn, 


rected 


The device ix simple and strong, and not lable to get | »pera 
at of order nes - 
a Lock.—Giuseppe Piccioni, Montefiore, 
Slecsiancees. Italy. According to thie invention, the wards of the 
\x lock are pivoted to yield on the insertion of a tool, pre- 
SEWING MACHINE RIPPER. --Charles | venting the obtaining of a duplicate of the key by mak- 


H. Stuart, Newark, N.Y. A simple and inexpensive | ing an impression of the wards, and the key has a cen- 








| bars connecting the downwardly turned portions, and the | 


buckle frame having a tongue bar to which is hinged a formation and a large number of new illustrations. Those 
who are acquainted with the work of Professor Good- 





keeper, the tongue having a shoulder engaged with the 
keeper, and the latter having an end cross bar and an 
intermediate falerum bar which serves in rocking the 
keeper to hft the point of the tongue. 


CuRTALN FrxTuRE BRAcKET. — Edward | 
W. Farnham, Chicago, Ill. This device is stamped out 
of sheet steel, ite main plate comprising a base wing 
with a screw hole for the fastening screw, and a flange 
or bearing wing, and both wings having slots in which fit 
lags on a rib plate adapted to act asa screw driver in 
putting up the device and remaining secured to the 
bracket, 


Srarrk CARPET FasTENER.—Harry C. 
Adams, New York City. According to this improve- 
ment, plates extending nearly the width of the stairs are 
permanently attached at the angle of the riser and 
tread, such plates being bent toward each other and 
having serrated or toothed edges, the carpet as it is 
stretched in place being forced into the space between 
the opposing toothed edges of the fastener. The fast- 
ener may be made entirely of one piece of thin sheet 
metal, bent to right angle, with flanged toothed edges. 


Dust Pan.—Lloyd P. Ray, Seattle, 
Washington. This pan is made to lie close to the floor 
from which the dust is to be taken, and has a thin strong 
plaie along its receiving edge. It has a removable and 
adjastable handle, and a spring fastening device adapted 
to hold the handle at an angle to the pan when the latter 
is in use, or permitting the handle to be carried to a po- 
sition parallel with the pan, the handle also serving as a 
means for suspending the pan. 

BLAcKkInG BrusH AND DAUBER. — 
Louis Barderie, Brooklyn, N. Y. This device is adapted 
for either shoe or stove blacking, the main brush having 
in the sides of its back, near the front end, pivot arms 
adapted to carry a danber socket which may be swung 
up, with the dauber, over the back of the brush, or 
turned down in position for use, the dauber being moved 
and held in proper position by a finger piece. The de- 
vice is very simple and can be cheaply manufactured. 


Designs, 

SLATE. — Belle MeConnellogue, New 
York City. According to this improvement, a narrow 
box adapted to receive peacila, ete., is fitted to and ex- 
tends across one end of the slate and its frame, the box 
having a hinged lid and a catch to hold it closed. 


Norr.—Copies of any of the above patents vill be 
furnished by Mann & Co. for 10 cents each. Plewe 
send name of the patentee, title of invention, and date 
of this paper. 








year will expect that the present volume will be up to his 
* Renaissance and Modern Art,” and his “History of 
Art,” and in this they will not be disappointed, for it 
would be hard to find in any language a clearer or more 
concise history of Roman and medieval art, and all re- 
duced to the smallest compass. There is a continuity of 
thought runnicg through the book from the first to the 
last page which shows that the author is a perfect mas- 
ter of his subject. It will be readily seen that Professor 
Goodyear is a believer in the “ picture book,” and in this 
he is entirely correct. Art works should always be illus- 
trated freely by photo-engravings from the monuments, 
eschewing perhaps the more artistic wood cut. The 196 
illustrations in the present book, though many of them 
are of small size, are admirably selected and are very well 
reproduced, We can cordially commend this book to our 
readers as a safe guide, which, unfortunately, many so- 
called art works are not. 


THE ProspEctTor’s Fretp Book AND 
GUIDE IN THE SEARCH FOR AND THE 
Easy DETERMINATION OF ORES AND 
OrHER UseFuL MIngeRALS. By 
Prof. H. 8 Osborn, LL D. Iilus- 
trated by fifty-eight engravings. 
Third edition. Revised and enlarged. 
Philadelphia: Henry Carey Baird & 
Company. 1897. Pp. xxii, 274. Price 

This is the third revised and enlarged edition of a work 
which has already demonstrated its value. It treats of 
crystallography, surveying, the analysis of ores by the 
wet and dry methods, and each of the metals is taken up 
in turn and a great deal of information is given about 
each with special reference to what is usually required 
by the prospector. Petroleum, asphalt, gems, and pre- 
cious stones are not neglected. This is probably the 
most practical work which can be put in the hands of 
the inexperienced prospector. 


Tue PRINCIPLES OF FRUIT GROWING. 
By L. H. Bailey. New York: The 
— Company. Pp. 508, Price 


One who is just starting out to grow fruit, for pleasure 
or profit, may obtain in this book a most excellent guide 
and teacher, and there are few whose experience has 
been so extended that they may not learn from it 
much of value. It treats very completely and specifi- 
cally of location and climate and the tillage and fertiliz- 
ing of fruit lands as prime factors in attaining high suc- 
cess; and with mach detail of the planting and secondary 
and incidental care of the fruit plantation, including 
diseases, insects and spraying, and closes with a highly 
valuable chapter on the picking and packing of fruit, ite 
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storage and shipment to market. It would be well if 

every one who has it in mind to start, or has the oppor- 

tunity to care for, an orchard, or a Jess number of valua- 
ble trees, would first master the subject as it is set forth 
in this book. 

Tue Civ, SERVICE GuiIpE. B 
Bryan. New York: Dick 
gerald. Pp. 112. Price $1. 

A manual for appheants for government positions 
under the United States civil service examinations is 
here presented in revised form. It contains rules, spe 
cimen examination questions, requirements of applicants, 
salaries, etc., with fall instructions for applicants 
for positions in all branches of the classified civil 
eorvice of the United States, includimg the govern- 

ut pnnting department, the post office, custom house, 

.d internal revenue service, as well as the departmental 
jusiness and the non classified consnlarservice. It can- 
not fall to be aseful to intending applicants for posi- 
1oOns8. 

The Superior Drill Company of Spring- 
jeld, O., make of a neatly bound pocket memorandum 
ook, with cellaloid titee and calendar, an appropriate 

ivertisement of their business. 
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No. 1. Two perspective elevations (one ia colors) and 
floor plans of a cottage at Binghamton, NY , 
recently erected at a cost of $3,500 complete. 
Mr. Elfred Bartoo, architect, Binghamtrn, N. Y. 
An attractive design in the English style. 

No. 2. A cottage at Scranton, Pa., recently erected for 
Mr. E. Healy, at a cost of $7,000 complete. Per- 
spective elevation and floor plans. A modern 
design well treated. Mr. Edward H. Davis, 
architect, Scranton, Pa. 

_3. A residence at Prohibition Park, 8. L., recently 
erected for Mr. J. W. Hoban, at a cost of $3,300 
complete. Excellent design of modern Ameri- 
can style, with Colonial treatment and detail. 
Mr. John Winans, architect and builder, Prohi- 
bition Park, 8.1. Two perspective elevations 
and floor plans. 

No. 4. A suburban school house at Overbrook, Pa., de- 
signed to resemble a private residence instead 
of a public building. Aun exceedingly attractive 
design. Mr. William L. Price, architect, Phila- 
delphia, Pa. Two perspective elevations and 
floor plans. 

No. 5. Residence at Larchmont, N. Y., recently erected 
for Mr, Henry A. Van Liew. Pleasing design, 
with many excellent features. Two perspective 
elevations and floor plans; also a view of stable, 
with ground plan. Mr. H. C. Stone, architect, 
New York City. 

No. 6. Cottage at Clinton Township, N. J., recently 
erected for the Protective Building and Loan 
Association, at a cost of $1,500 complete. Two 
perspective elevations and floor plans. Messrs. 
Hobbe Brothers, architects, Newark, N. J. A 
neat design. 
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No. 7. A residence at Larchmont, N, Y., recently erected 
for Miss Flint. Two pesspective elevations and 
floor plans. The design presents a good, mo- 
dern, sensible house of pleasing appearance, 
treated with Colonial detail, Messrs. G. E. 
Harney and W. 8. Purdy, architects, New 
York 

No. 8. Residence at Prince's Bay, Staten Island, recently 


erected for A. W. Browne, at an approximate 
cost of $8,000. A rustic design of much ar- 


tistic merit. Perspective elevation and floor 
plan. Mr, F. W. Beall, architect, New York 
City. 


No. 9. Cottage at Forest Hill, N. J., recently completed 
for Mr. Charles W. Clayton, at a cost of $3,800 
complete. An attractive design. Perspective 
elevation and floor plan. Mr. H. Galloway 
Teneyck, architect, Newark, N. J. 

10. Residence at Evanston, IIL, recently erected for 
Mr. C. B, Congdon, A substantial and digni- 
fied design, Two perspective elevations and 
floor plans, Messrs. A. M. F. Colton & Son, 
architecta, Chicago, Ill. 

A pulpit of the Cathedral of Treves. Half page 
engraving. 

Washington Monument, Philadelphia. Presented 
to the city by the State Society of the Cincin- 
nati and unveiled by President McKinley. One 
of the most important and imposing monu- 
ments ever erected in the United States. Cost 
$250,000. Designed by Mr. Rudolph Siemering, 
the German sculptor. 

Miscellaneous Contents : Palais Royal to be de- 
molished.—Largest hotel on earth.—A quick 
piece of work.—Drawing materials, surveyors’ 
instruments, etc.—Statne of Mercury at the 
Nashville Exposition, illustrated. — Compo- 
board.—Improved heaterc and furnaces, illus- 
trated. —Stair builders’ goods.—Architects’ and 
builders’ directory. 

The Scientific American Building Edition is issued 
monthly. $2.50a year. Single copies, 25 cente. Thirty- 
two large Quarto pages, forming a large and aplendid 
MAGAMNE OF ARcHITECTURE, richly adorned with 
clegant plates and fine engravings, illustrating the most 
‘\lcresting examples of Modern Architectural Construc- 
on and allied subjects. All who contemplate building, 
vr improving homes or structures of any kind, have in 
this handsome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the Larggst CrncULATION 
of any Architectural Publication in the world. Sold by 
all newedealers. MUNN & CO., Pusiisuers, 

361 Broadway, New York. 
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Concrete Houses — cheaper than brick, superior to 
stone. » d k Block, Chicago. 

The Air Line Limited—New York to Boston, 5 hours 
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For static machines for all purposes, and X ray appa- 
ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis.. U. A 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Zxperimental Science,” by Geo. M. Hopkins. 
By mail, &. Munn & Co., publishers, 41 Broadway, N. Y. 

¢? Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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Foot power 
Screw 


Star x Seren... 
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9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Seneca Palla 8. Y 
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MENT.—Any desired back »umber of the Povmersesc 
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THE HALL 
BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP, 
Bushings for all sizes and shapes, 
Highly polisned pipes made 
up without scar or injury. 
For Circulars and Prices 


WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 


ueen's Patent “Triple Plate” 
oepler-Holtz cal | Machine. 
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complete line 
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ph ay pe Instruments 
Apparatus. 
VEEN &CO.. Inc. 
11 Chestnut St. 
Philadelphia, Pa. 


ROCK DRILLS —T 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 



















(7187) G. T. M. writes: I would like to 
have information on melting gold. I melted some ina 
crucible, and all the gold went through the bottom and 
left a hard hall that looked like iron. When I went to 
look for the gold, I could find none. Will you inform 
me how to prevent the same’ A. Mr. C. A. B. says: We 
advise your correspondent to start with sound crucible. 
Use saltpeter and borax with gold in melting and have 
a strong fire. 


(7188) G. R. B. writes: As I intend to 
make the small eight light dynamo described in Scren- 
tiFic AMERICAN SurPpLEMENT, No. 600, but wish to 
use it as a regular shunt wound machine, could you 
kindly let me know what gage wire I should use on the 
fields and armature, and adout how much? I should like 
to get the same voltage and amperage; perhaps greater 
amperage, if possible. I should like to put one length of 
wire on the fields, instead of in sections. A, Use No. 16 
American wire gage in the armature, with 10 tarns in 
each coil, making a total of 480 conductors in the arma- 
ture. Same sized frame as original, Use No. 20 A. W. 
gage in the field. On each field wind 1,200 turns, mak- 
ing a total of 2,400 turns. This gives about one ampere 
more than the original design. A field regulator or out- 
side resistance should be used containing about 10 ohms. 





TO INVENTORS, 


An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


AUGUST 10, 1897, 


AND BACH BEARING THAT DATE, 
| See note at end of list about copies of these patents. ) 








as 
Act. 
Acid, obtai 

Adjustable wren 












i dsbdbene 
Alarm. See Burglar alarm. Electric © 
Electropneu matic alarm 
——— pabeamper. F. J. Rabbeth............ 
Animal tra West. 
Armature, ‘ 
Arutare for dynamo electric machines, 8. ¥. 
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Send for ’ Catalogue. ee, Groadway, New York. 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equip: with 


BARNES’ FOOT POWER |, 


MACHINERY 
allow lower bids on jobs, and give 
greater profit on the work. Saohines 
sent on if desired. Catalog Free. 
W. F. & JOHN BARNES Co. 
1999 Rusy St., Rockroro, lit. 
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asket making machine, E. Horton. . SST, Ts4 
+ nger os, 
ted, 
fed, 
ted slat, R 
jeer i 
felt 
c Te MEE 6 ba BESS 0 6vnc ode ces ncd spdeene 588.103 
ic bs le Ms OP AA Oy MOEN, 5 ncdew sce cerevioceccets 87.902 
cycle bal d. OH 587.859 
cycle brake, Ph UIs i006 s.00606000 <0 Ae UNS 
brake, W. D. Smith... .. GRR RS 
c chain adjustment, W. L. Decker . $87,710 
Bicycle fork crown, A. T. Matthews - BI 
Bic; 1 le ng, Kk. Dawes. 587.45 
Bic: holder, J. F. Bengert.............. . RIT 
Bicfes ueteppere te Aiwoad. Se 
Pp su wor 7 UE 
| dee mp lock, P. A. Chevalier........................ 587,73 
Bic or vel res caeee, 5. W.46.6.0 wae ies 
Bicycle 4 8 . eee 
Bicy —— support, W. L.. Deeker.............. 
Bicycle gearing, adjustable, L. T. Buckler 587, 8 
Bicyc supports ER ceed vchnakisss byessed 5a7.s 
Bicycle too! D. D. Frothin pha. SRD 
Bicycles, power ‘driver for, J. i sncel S87 806 
Bicycles, rear fork end for, RK. G. C ornforth .«-» B78 
epee, etc., transportation chest or trunk for, 
oe es kas acon ntanan SRR 150 
Bin. See Coal bin. 
Binder, cloth sample, M. Stetnthal S87 881 
Binder, temporary, Miller & Bauer veeeeses ORT,0RB 
Boat, folding, H OO eae 
Bobbin and thread holder, T. J. Murdock... . 587,148 
Boiler. See Water Peoting bol boi . 
Bol _ cleaner, J. M. MeMich 587,00 
Boile: ‘ark apparatus for aS oll to, WLR 
Dats Mites cecabtedahnbsadsan twe- a c>scgne es ABT. BM 
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Bori wage and stop for, 
ih W. MeCo rmick.... é § 

Bottie, C. B. Wt 

tottie, C. F. Young er ae 

sottle and stopper pigeecer. ¢. R. Gibson 

tottie stopper, J. B. ts 

sottle stopper, C. De Quiltfeidi.. 











tottle sto. r. 0. Seig.. weeds wate 

Box. See Folding box. Musical box. Work box. 
Brake. » See Bicycle brake. 

Brake system, F. M. Ashiey........ 587,600, heaven *” mi 
ridge, draw, W. H. Breithaupt.. : 587 228 


room holder, H. A. Swar 
trush, H. KE. Hen édigne ss 
rush, fountain, M. Arbuekle......... 
Banching machine, B. Poulson....... 
r alarm, C. ( porgenan. 
— alarm, C. L. Knap 
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105 Fulton Street, New York City. 


The Coburn Patent Trolley Track 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 
&3” Send for Book. 
The Coburn Trolley Track Mfg. Co. 
HOLYOKE, MASS. 
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Attachment converting a Breast or 
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38 Federal Street, BOSTON, MASS. 
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Cal binet or paper case, J. at ryt as 
Camera, kinetographic, L. Grubman............... 5877 
Camera, wastogsapale, Sen» ta steenet> eens i 
Can. See Oil ca 
Cannon musale sttas hment, J. H. aaaenes — 587,731 
Canvas eee Hi. G. Tarnke...... . SB7,8R2 
Capstan, E. H. Whitney........00000000000000022) 587.807 
Car and brake pipe coupling, combined, Ww 

teat onl ca edcanbeb’ c00b0beocaccons ASS.062 
Car equalizer, T. C. penneny, . mah . Se 
Car fender, H. Burder bbeeebens 587,780 
Car fender, street, J. Steele... |; S87 SAD 
Cae, antomatie swite hing device for street rail- 

Fs Ree 5B, (Ke 

Carbid process of and Ag aseunencendie “for making 

metal ie, I. L. Robert 588,012 
Carbureter, F. H. Shaver. de 587 B87 
Carding engine, R. Griffin.... SRT 81S 
Carding engine feeding mec hanism, J. Hearn... 587,815 
Carpet fastener, C. H. Crawford.......... SS7 965 
Carriage, baby, J. Paulsen........ pee S87, TAS 
Carriage wheel, ve A. Pentecost....... ‘ SAS.OR] 
Carrier, Tae, . ewsosgueet 587,549 
Carton blank, Ww. Bb. Howe et al. oan 587,067 
Cartridge clip, Semsporary. T. C. Johneon.. 7 970 

Retailing case. 

Cash register, ‘y Gc. 0Wbbo0 cca sndpvad (vee 687,702 
Chain, drive, A. Foster.... seghedsehéeus 687,060 
Chair. See hee lining and folding chair. 

Chair or stool, combination, J. Mitchell. 587845 
Chalking device, C. A. Rittman. 7 SAS 
Chimney top, & Kuhnhold «& Steup Sadiastabos 687,978 
Cigarette, Hudson..... . S87 827 
Cigarette mac Ge W. A. Hudson. 587,826 
© — machine, continuous, Hadson & Harti- 

gar n 87 AIS 
( ‘igaretie ripping machine, K. Kankin..... 987 , ROS 
Cigarettes, making, W. A. Hudson...... 5ST , 826 
Cigarettes, process of and ap omens for ENS, 

W. A. Hudson..... Senecees SST, R24 
Cireuit breaker, H. Lemp... 587,338 
Clamp. See Tentering mac hine c lamp. 

Clamp, F. J. YOCKC].........0-seccceecceserseeneeens 587,775 
Cleaner. See Boiler cleaner. 

Clip. See Paper clip. 

Clothes p pin, L. J. Brown........ ‘ 587 927 
Coal bin, A. G. Hamburger......... 587,960 
Collar fastener, P. Mullane...... i WAT NOt 
Commutator and lead, 8. H. Short. poeces GMT Ses 
Compass, ship's, L. Gathmanon. 587 4 
Composition of matter and applying same, J.Q 

eee miede ; . 587.7% 
Condenser, vapor, 8. G. Merrick...... cess 587,542 
Conveyor, Ww. NOD, sonsnbecheboes aves 87 WO 
Copper, hardening, J. Reuter.. ‘ M7861 
Cord or twine cutter, H. KE. Evans... 87 Tie 
Cork, L. Landau..... 987 S35 
Cork’ and extractor ‘therefor, combined, J. Me- 

Bbevebeocteos 587,751 
Corking apperstas, ©. Von der Linden. . $87,981 
Corkscrew, W. A. Williamson ; 687.000 
Corn sheller, d. . Adams. 587,906 
Corset stiffener, W. G. Steward.. , 88 (2S 
Coupling. See Belt coupling. Car and brake pipe 

coupling. 

Crate, shipping, s. a pe Dougal. . 587,906 
Crib, child’s, D. ER nasing.cete ones 588,001 
Cultivator, whaabod. " G. Thompson... S88, UK 
Curtain fixture, A. Southwell. . Bat 024 
Cutter. See Cord or twine cutter. 
Cutter head and knife, J. RB. Vuncanon. 588,041 
Cycle stand, T. W. Patton... as 587 856 
Dado cutter and tenoning mz: achin ce, W. J. Per- 

BB on cans saseageececce . DRX RD 
Depurator, K. L. Sandrowski.. SRS ,062 
Displa i. J. W. Ennis... SBT, 946 
Door closing app planes. Holbrook & Goodwiilie.. 587'323 
Door, panel, J. Martin..... ...... 587,583 
Drill bit sharpening "and dressing apparatus, Rr 

BMGT lce 90:90 045 0409 002900902 . 587,000 
Driving wheel, chain, Hi. Morrison. .2.0250732.257° 587 B48 
Res beater, W. Johnson... ae 588,112 

a tray for incubators, JH. ¥ oang. 588,044 

ihe “trie alarm, R. Penney..............+....+-. SRN, 004 
Electric controller, 8. Harris......... 67,733 
Electric curremte, b cupanan us for generating con- 

stant, C. 587,921 
Electric Lk a field magnet for ‘dynamo, 8. 

a ere endows § 
Electric meter, J. F. De Bauw.......... ....... * 
Electric motor, J. L. Thoma....... nee 587, 709 
Electric motors, means for controjling, & ii 

MRvecccbadcconecassccecese ® 588,021 
Electric motors, regulating, A. G. Davis. 7 
Electrical regulating device, automatic, Hoff. 

mann & Gorges.... 587 R22 
Electrochemical treatment of fibrous material, 

method of and apparatus fur, U. I. Pond. 588.08 
Electrochemical treatment of straw or other 

fibrous materials, proses of and apparatus 

for, G. H. Pond... . 588,084 
Electrodepositing dev ice, J. Bossard.. 587,782 
Elect ree. treating allwys for manufacturing. L, 

P. Hulin..... 587,829 
Electrolysis, a »paratus for, A. E. W. Roucher 587,006 
Electrolysis of underground pipes and locating 

Se losses, apparatus for ene -Cting, 

P. Brown.........:::- ceroceceeseeess SO0 MMB 
Biestroisiie apparatus, /" Thum........-.. 588,105 
Electropneumatic alarm, G. W. Mar Kenzie 587, 988 
Eievator. See Water elevator. 

Elevator bucket, A. W. Brash........... 587 607 
Elevator controller lock, W. C. Faby. . See, 108 
Engine. See Carding engine. Gas engine. Rotary 

engine. Steam engine. 
Engine igniter explosive, P. Mueller........ 687.747 
Envelope, A oylan..... epscsese SRA TS 
Envelope machine attachment, BE. M. Wiicox 587.808 
Envelope or paper Dox, carton, K. Lanz. 587 836 
Kophones or sound recetving inatruments, screen on on 
¥ 





for, L. EK. Thorne ... 
Excavating and convering m machine, J. L. Potter | #8008 


Exercising machine, BandowW..........-+» Sse O17 
Extractor. See Lemon juice extractor 
Fasteni device, B. Wolhan _" {87 77 
Felt aes ng or finishing meanine, G Bm. FB 
; 58,065 
Fences, Gevice for ‘applying stay wires to wire. ¢ 
Be IR diners chev ies ss Se SRR.OBS 
Fencing device, C, M. Graham. 587,810 
Fender. See Car fencer. 
Fertilizer diatributer, band, &. F. Anderson. 58,045 
laments pee incandescing manties, making. w 
Bs, WE esinvnsce+sesces 588.040 
File cutting snachine, J. Turner... 57.385 
. barrel, EB. D. Sioan.. 587.874 
87 


Filter cleaning apparatus, | i. Jewell. 
Filtering cane juice, machine for, J. A. Lomas HB 074 


(Continued on page 124 
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Fire extinguisher, hand chemical, 
Keating 


$65 Lathe and Outfit of Tools $65| | “ 
SPECIAL OFFER ! Fishing nets, lead line controller for, T. wep ied 


Por 8% cash, with order, we will deliver to any part of | Folding box, R. H. Filmer.. 












































































he { Rast of the Mississippi River, one of our 9x25/| Fork. See Pitchfork. : 
Sow Cust! ng ‘Foot Lathes complete, as described in | Frame jomnt, Billing & Partridge........-----+++-++- man 
our catalogue, with a set of ten metal-working tools, set | Fumigator, O. Sallady............sscceesee cocceeeees 
of four dogs, one 5” chuck with two sets of jaws, fitted | Furnace. See Melting furnace. = 
- , by 32nds. | Furnace, J. Cruze eeseseee 4, 
to lathe, and a set of twist drills, 1-16 to y 32n ee pr 
This is a Special Offer, and only for immediate Furnace charging mechanism, J. P. = 7, 
acceptance. This Ady. will not appear again. Satis- Freres -e door operating device, H. B. prague. ... 588) 
faction guaranteed or no sale Address ( Rs vine Stedwell.. 587 879 
SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. | Ooo ment supporting hoop. W. Jewett........... 581,502 
Gas, inh partes for prod sessed acstgtens, c. F. J. ou 
secherel ance q 
MEW ER F | Gas engine, H. C. Hart 588,061, 588,082 
TO AT Cc Gas, incandescent, R. Moscheles be assasorgsage - BOTT 
| Gases, apparatus for causing chemica 'e anges 
AY Wri L. y in, van der Sleen & Schneller : ; i 6 . Bi 
i s wit 
An indispensable Labor Maver. Cap. « — gpa cor seme Viquida . Be 
Will feed, fine or coarse, at any @ase operaser, €. B. Morris... . a 
angle, without pressure or loss of Gearing, chain, T. a a a . ey 
power. Warranted, Glassware, apparatus for manu ua ne. 
, For particulars, prices, etc. Robinson -- 8,018 
7 al Gloves, hand measarer for, T. C. De Lisie.. . a 
MEWER TOOL CO. Gold separator, hydraulic, Barr & Johnson. 
i Kim St.. Portland, Me, U.S A Grave platform, B. P. Walker...... ce 
Grinding mill, M. F. Abbe ee 
* . Tr rOrnrsy , wer 7 Guide post, O. Leuschner.... 
THE TIN PLATE INDUSTRY IN THE | Gants poe 0: i Darntond ua 
Onited States.--An interest! ne pape showing the ex- | Harmonica, W. B. Fairfield.. Ww 
treordinary covgs 4 ent the tin plate roy nd 2 Harvesters, bundie carrier for corn, J. W. ‘Prid- 
this country, and the r vas competition inte whi 1 DE. .. . an on canncecnneebenseneensboseesnenenseseceen 
is now entering with ritish industry. With 38 tllus | Harvesting machine bundle carrier, M. Kane..... 587 SS 
trations. Contained ir ENTIFIC AMERICAN SC PPLE-| Hat brim curling machine, G. Segschneider....... 588,020 
MENT, Nos. 1019, 1020, 103i. 1022 ard 1023. | Hat primes, machine for paring curled ed : of, 
Price 0 cents each r *% cents for the series. To be had C. Rickemever .. ORT 943, GBT.O44 
at this office and from all newsdealers. Hat rack and case, combined, L. J. King........ a 
—--—— - = rr Hay preas, J. C. Cone 
00000005000000000000000O OOS | Hides, skins, or leather, machine for treating,” 
o W. Bvans 
Holder, J. F. Gates 
$ NICKEL mates POCKET LEVELS $ Horse detachen Sri Baia 
Horse rake, C. 8. Shar . 
3 @ | Horse tail controller, fy M. Sharp eecccocces 17 
* @ | Horseshoe, G. Singleton seepeee Desai 
° 00 Horseshoe, elastic, . 3 F. Seiberling................. See 
. ° eo ¢ ae we neh, « « « = Horseshoe pad, H Billington.... eens 
@ Min _s t bes A 3 1 Free. > 4 Horseshoe, soft tread, F. Galley . S72 
page va mg AS ne vole, s @ Hose pipes, device for draining, drying, ‘and ‘Pre- ” a oe 
serving, W. P. Wilson 
@. STARRETT ¢9 Ts, Athol, aes %. > | Hot water bag, Z. Yamabe............... «sscccees see 
Seeee SOSH HSOO ooo eooo< Hot water heater, 5. H. Paxton . AY 
° ad ooee Hub, wagon wheel, J. D. Mattison.. - io 
pps ee — | lee chest or box, J. A. Hileken. .. BIS 
e* HYSICAL AND CMOOL APPARATUS « | lee mar afortatins epparatas, J. H. Martin. 587 340 
s 
ector T. Messinger owes . 38 
IN DU TION tak” —S printing. D. J. Ogilvy . BT 
+ i Insulator, wire, G. Ashby 588,048 
= S Jack. Se ek. Afting jack e , 
Je “ Is by Roentgen rays, device for examining, 
COl LS for experi- RD, Soceh:tnetieiieth ches ahthcentdenssteiene 7,983 
‘ i Joint. See Frame joint 
ments in X rays and Knife. See ike splitting knife. Pocket 
-_ knife 
other electrical work. Knitting machine, R. W. Gormly . SRT96T 
GB Catalogue Pree ame. w.Jd Sumer Sa aneeeanepaeeraninn~ * ber 
~ amp, bicycle, ROBO. coccacns cdececccssoneedests .lld 
Lamp, electric arc, J. McLaw . BIT 
E. S. RITCHIE & SONS, Brooxtine, Mass. yome wih brac ~— bicycle, ee < Meyer.. ‘io 
antern, W DGB. «00s coeseces occccesesssovesss 7 
Ed r. athe or planer indicator, F. Coffin . 87,90 
s & N i Cc K E L Lead fro ym lead sulfate and lead chloride, mak- 
4 7 ing oxysalts of, S Can a 587,808 
= Pla ead pigments, process o and = for 
es _Eveotro-t _ manufacturing white, A. B. Walker............ ~- eee 
i Apparatas atera!. | Leather, coloring, W. M. Morris” es 588,000 
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